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REFACE 


We BEGAN THE preparation of this textbook with certain definite aims in 
mind. We wanted, first of all, to bring to the task more fresh ideas than a 
single author could generate, and we wanted to have more expert treatment of 
the different topics than is possible if one person attempts to cover them all. 
We therefore enlisted the aid of 14 psychologists, each of them reasonably ex- 
pert in the topics on which he was asked to write. Knowing, however, that a 
symposium usually lacks the unity and balance desired in an introductory book, 
the principal author asked his collaborators only to draft chapters, not to fur- 
nish finished manuscripts. He then edited and rewrote each draft. In this way 
we have tried to attain a relatively uniform style and organization yet secure 
the advantages of expert authorship. Although the collaborators have reviewed 
the revisions of their chapters, and other chapters as well, the principal author 
is solely responsible for the final product. 

A second principal aim in writing was to prepare a book so flexible in or- 
ganization and content that it might serve the needs of rather different begin- 
ning courses in psychology. Instructors have their habits and tastes in presenting 
their courses, and they must adapt to the time available for the course as well 
as the needs of the students they are teaching. We have tried to organize the 
book so that each instructor can have considerable freedom in planning the 
material he will cover and the way in which he wishes to do it. In “Suggestions 
for Instructors” immediately following this preface, we have outlined three 
different courses for which this book might be used: a life-oriented course, a 
science-oriented course, and a comprehensive course that includes all the chap- 
ters of the book in a somewhat different order from that in which they appear 
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in the text. These outlines are merely examples, and instructors may delete or 
add chapters in each of them. In writing the chapters, we have kept these 
alternative courses and sequences in mind, making sure to cross-reference where 
necessary and to explain each term as it appears. The glossary at the end of the 
book is also an aid to using the text in different ways. 

In making our decisions about the content of the book, we have kept before 
us the fact that the overwhelming proportion of students in the introductory 
course will not become majors in psychology. Rather, they come to the course 
with a heterogeneous array of vocational ambitions and other motives. If the 
instructor is fortunate enough to have students of similar purposes grouped 
together in the same class, his selection can be made rather easily, Most in- 
structors, we believe, will want to assign the chapters of Part One, “Principles 
of Behavior,” although some may feel that the chapter “Psychological Measure- 
ment” should be omitted. After Part One, different prescriptions can be made 
for the premedical student, the prelegal student, majors in social science, home 
economics, engineering, business, and so on. In most courses we know about, 
the instructor has students with assorted interests in the same class. In that 
case, we recommend that the course follow one of our brief outlines, with such 
changes as the instructor thinks appropriate, but that students be encouraged 
to read other chapters most relevant to their individual interests and fields of 
specialization. 

Most textbook writers find that they do not have the space between two 
covers of a book to include all the material they feel should be squeezed in. 
This problem is most acute in preparing an introductory book. Since a choice 
must be made, our policy has been to aim for broad coverage of the more im- 
portant and representative areas of psychology, leaving out the topics that are 
trivial, controversial, or of interest to relatively specialized groups. On the other 
hand, we have tried to avoid superficiality and to deal soundly with cach topic 
we have chosen to discuss, Many of the decisions we have had to make were 
difficult, and other writers would have made them differently. We trust, how- 
ever, that we have succeeded in presenting a fair and representative picture of 
psychology for the student who is getting his first serious introduction to it. 

Many individuals contributed to the preparation of the manuscript. Helene L. 
Kuhn typed it in its several revisions and managed many of the details of secing 
it through to its final form. During the four years that we have conducted the 
introductory course at Johns Hopkins along the lines of the book, Dr. Peter D. 
Bricker and Frederick A. King, assistants in the course, have made many helpful 
suggestions. Several teachers of the introductory course in other colleges and 
universities have read the manuscript and given us comments and criticisms: 
Dan L. Adler, San Francisco State College; Harold W. Coppock, University 
of Oklahoma; Carl P. Duncan, Northwestern University; Don W. Dysinger, 
University of Nebraska; Granville C. Fisher, University of Miami; J. T. Free- 
man, Iowa State College; Elmer D. Hinckley, University of Florida; Sher- 
wood C. McIntyre, Alabama Polytechnic Institute; Fred McKinney, University 
of Missouri; Philip Nogee, Boston University; William C. H. Prentice, Swarth- 
more College; and Robert G. Ruhl, Los Angeles City College. Although we 
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these consultants, they are not to be held responsible in any way for the book 
in its present form. 

We should also like to pay tribute to the inventiveness and technical skill of 
the artists of the McGraw-Hill Illustration Department who prepared the charts 
and drawings, and to Gloria Hirsch who produced the biological drawings. For 
planning and selecting many of the excellent pictures we are especially grate- 
ful to Martha Swain. And finally we should like to record our appreciation of 
the assistance and enthusiasm of the editorial and production staffs of the 
McGraw-Hill Book Company which have gone beyond what an author could rea- 
sonably expect from his publisher. Credit is given in the legends of illustrations 
to the many individuals and publishers who kindly permitted the use of their 
material. 


Clifford T. Morgan 
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UGGESTIONS FOR INSTRUCTORS 


Tus Book Has been written and organized with the expectation that in- 
structors may find it necessary to omit some chapters and to assign others in 
an order different from that in the book. Each instructor must make his selec- 
tion in the light of the time available to him and the needs of his students. In 
the hope of simplifying this task, we offer here three possible alternative ar- 
rangements. In the first two, some chapers are “omitted, while in the third all 
chapters are included; in each case, the instructor may easily omit chapters 
that are listed in the outline. 


A LIFE-ORIENTED COURSE 
The following arrangement is suggested for courses in which the purpose is 
to present students with an introduction to psychology that emphasizes appli- 
cations to problems of everyday life: 


The Science of Psychology (Chap. 1) Mental Health and Psychotherapy (Chap. 
Techniques of Study (at the end of the 11) 
book) 


Attention and Perception (Chap. 7) 
learning and Remembering (Cliap. 5) 
Imagination and Thinking (Chap. 6) 


Personality (Chap. 9) 
Maturation and Development (Chap. 2) 
Intellectual Abilities (Chap. 15) 


Motivation (Chap. 3) Social Influences on Behavior (Chap. 12) 
Feeling and Emotion (Chap. 4) Attitudes and Beliefs (Chap. 13) 
Frustration and Conflict (Chap. 10) Prejudice and Social Conflict (Chap. 14) 
Aptitudes and Vocational Adjustment (Chap. Work and Efficiency (Chap. 17) 

16) 


A SCIENCE-ORIENTED COURSE 


The following arrangement is suggested for courses in which the emphasis is 


on psychology as a fundamental science: 


The Science of Psychology (Chap. 1) 


Animal Behavior (Chap. 23) 
The Brain and Nervous System (Chap. 21) 


Maturation and Development (Chap. 2) 
Learning and Remembering (Chap. 5) 
Imagination and Thinking (Chap. 6) 


Motivation (Chap. 3) 
Feeling and Emotion (Chap. 4) 


A COMPREHENSIVE COURSE 


Frustration and Conflict (Chap. 10) 


Attention and Perception (Chap. 7) 
Vision (Chap. 18) 

Hearing and Lower Senses (Chap. 19) 
Language and Speech (Chap. 20) 


Psychological Measurement (Chap. 8) 
Intellectual Abilities (Chap. 15) 
Personality (Chap. 9) 


The following is an alternative arrangement of chapters that may better suit 
the organization of some courses in psychology than the onc used in the book: 


The Science of Psychology (Chap. 1) 


Maturation and Development (Cliap. 2) 
Mboorning and Remembering (Chap. 5) 
Techniques of Study (at the end of the 
book) 
Imagination and Thinking (Chap. 6) 


Motivation (Chap. 3) 
Feeling and Emotion (Chap. 4) 
Frustration and Conflict (Chap. 10) 


Mental Health and Psychotherapy (Chap. 


11) 


Psychological Measurement (Chap. 8) 
Intellectual Abilities (Chap. 15) 


Personality (Chap. 9) 
Attitudes and Beliefs (Chap. 13) 


Aptitudes and Vocational Adjustment (Cliap. 
16) 

Work and Efficiency (Chap, 17) 

Social Influences on Behavior (Chap. 12) 

Prejudice and Social Conflict (Chap. 14) 


Attention and Perception (Chap. 7) 
Vision (Chap. 18) 

Hearing and Lower Senses (Chap, 19) 
Language and Speech (Chap. 20) 


The Brain and Nervous System (Chap. 21) 
The Internal Environment (Chap. 22) 
Animal Behavior (Cliap. 23) 


O THE STUDENT 


IN zur rst СНАРТЕК of the book, we 
define psychology and indicate what the 
student may expect to lcam in studying it. 
You may take it for granted, however, that 
psychology deals with many of the prob- 
lems of everyday life and thus with many 
things that you have already experienced. 
You are therefore in a position to derive 
some personal benefits from the study of 
psychology. In a formal college course, how- 
ever, it is not possible for the instructor to 
relate your particular case to everything that 
is taught. Hence, to get the most from your 
course, you must make many of these ap- 
plications yourself. To do that, you must 
continually ask yourself, “How does this ap- 
ply in my experience?” and “How can I put 
to usc what I am learning? By taking such 
an attitude, you will profit much more 
from the course than if you simply learn by 
rote what is assigned. 

As part of the initial preparation for the 
course, we suggest that you read “Tech- 
niques of Study,” which has been written 


especially to help students improve their 
study habits. This section is placed at the 
end of the book because it is not part of 
the main subject matter of psychology, but 
the information contained in it has been 
derived from extensive psychological re- 
search, and its precepts have been demon- 
strated to have practical value, Almost every 
student, even if he is already doing good 
college work, can improve the effectiveness 
of his study if he follows the advice given 
there. 

We have some further suggestions. for 
the reading of cach chapter as it is assigned. 
Probably the first thing you should do is 
read the summary again. It obviously can- 
not cover everything that is in the chapter, 
but it does hit the high spots. Then, after 
reading the summary, it will usually prove 
worthwhile to skim the headings again be- 
fore settling down to a careful reading. In 
the few minutes that it takes to do this, you 
can add a few details and get the over-all 
organization in mind. 


Xii TO THE STUDENT 


Many students try to read textbooks the 
way they read novels; they sit passively, 
running their eyes over the words and hop- 
ing that information will sink in. This is not 
the way to read textbooks, however, for they 
are jam packed with facts and explanations. 
To assimilate them, you should work at the 
task, reading every sentence carefully and 
turning over in your mind what it says and 
what it means. To make certain that you 
are really working at the task and also to 
make reviewing easier, you would be well 
advised to make a separate outline in your 
own words. In writing such an outline, your 
main headings should be approximately the 
same as those in the book, but under each 
heading you should write brief sentences 
that summarize in your own words what 
you have read. 

Many students fail to grasp the subject 
they are studying because they do not give 
sufficient attention to illustrations and 
tables. In this book, the illustrations and 
tables are fully as important as the cor- 
responding discussions in the text, and 
when you encounter a reference to one of 
them, you should turn to it promptly and 
study it carefully. In some cases, we have 
used illustrations to teach something not 
included in the text. At appropriate points 
in your reading, usually before going on to a 
new heading, you should scan the illustra- 
tions to make certain you have examined 
them and gleaned all you can from them. 

Every technical subject uses terms whose 
definitions must be learned, and psychology 
is no exception. Ordinarily, we give a defini- 
tion in the text whenever a new term is in- 
troduced. Also, because chapters will not al- 
ways be assigned in the order of their ar- 
rangement in the book, we have included a 
glossary in the back part of the book where 
all important terms are defined. You are 
especially cautioned not to neglect a defini- 
tion just because the term is already familiar 


to you. Do not, for example, pass over words 
like "attitude," "personality," — "intelli- 
gence,” and “need” because these are words 
that you use in everyday speech. In psychol- 
ogy, these and other common terms often 
have specialized meanings different from 
those commonly employed. To get the most 
from your study of psychology, make sure 
to know the psychological definitions of all 
terms. 

Science is the product of scientists who 
have names, and it is common practice in 
science to ascribe particular experiments 
and ideas to the scientists who have con- 
tributed them. This practice, however, can 
be distracting and annoying to the introduc- 
tory student, and we have tried to avoid it. 
We have used names only where they are 
really important or convenient in learning 
the subject matter. To give credit where 
credit is due without introducing a profu- 
sion of names, we have used superscript ref- 
erences when we cite particular studies or 
ideas. These superscripts refer to bibliog- 
raphies in the back of the book to which 
you can turn to find the name and article or 
book on which we based our statement. 

We have prepared a Student's Workbook 
that you may purchase and use as an aid in 
study and review. The workbook contains 
questions and exercises that not only make 
the study of psychology more interesting 
but also permit you to assess for yourself how 
well you have mastered the material. 

We suggest, finally, that you look over 
the "Suggestions for Further Reading" you 
will find at the end of each chapter. We 
have selected these with some care to per- 
mit the student to learn more about any 
particular topic that interests him. Each 
title has a brief descriptive statement under 
it that is intended to help you decide 
whether it suits your purpose. We believe 
that most of the suggested readings will be 
found in college libraries. 
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Chie 1 


Sociology and social anthropology are 
concerned with the behavior of groups of 
people. They study cultures of various so- 
cieties or groups of people living together. 
The sociologist usually deals with the more 
modern, literate cultures such as our own. 
The anthropologist studies more primitive, 
illiterate cultures in an attempt to under- 
stand how societies have developed. Each 
science has devised its own methods and 
acquired its own fund of information. At 
the present time, however, the lines be- 
tween them are becoming fainter as they 
pool their knowledge and apply each other's 
methods. 

History, of course, is a behavioral science 
because it attempts to reconstruct and un- 
derstand the events—mostly events of hu- 
man behavior—that make history. Econom- 
ics and political science deal respectively 
with economic and political behavior, which 
are simply the aspects of behavior one sees 
institutionalized in trade and government. 
To a certain extent both subjects are his- 


Fig. 1.1. The study of animal behavior 
helps in the understanding of human 
behavior. The psychologist in this pic- 
ture is measuring the effects of shock on 
respiration, blood pressure, and heart 


rate. (Three Lions.) 


torical sciences because they make use of 
records of events that have transpired in 
the past. To the extent that they have an 
opportunity to study the effects of different 
economic and political policies on prese 
day behavior, they are experimental sciences. 
The natural sciences such as physics, 
chemistry, and biology are not primarily 
behavioral sciences, yet they sometimes have 
occasion to study behavior. Some of our 
most useful knowledge about human per- 
ception, for example, has come from physi- 


cists and physiologists who ventured to 
measure human reactions to different kinds 
of physical stimuli. The biologist and phys- 
iologist, who are primarily concerned with 
structures and functions of the body, have 
also contributed greatly to our knowledge 
of behavior by reporting the behavioral cf- 
fects of damage to the nervous system and 
to glands of the body. The zoologists, fi- 
nally, have been interested in the classifi- 
cation of animals and have carried out many 
studies on the behavior of animals. In this 
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way they have both improved zoological 
classification and aided the psychologist in 
his efforts to understand animal behavior. 

As science increases its pace and widens 
its grasp, it becomes harder to find the 
borders of demarcation among the behav- 
ioral sciences. Actually there are no bound- 
ary lines, only no man’s lands of unexplored 
territory or overlapping domains in which 
scientists of different labels work side by 
side, In the general area of behavioral 
science, psychology is a kind of meeting 
ground for the natural sciences such as 
physics, biology, and physiology and the 
social sciences such as sociology, economics, 
and political science. There is a good deal 
of give-and-take among all these sciences, 
and as you study this book you will see 
many ways in which they complement each 
other. 

Psychology as science. So far we have 
been using the word "science" without de- 
fining it. The fact is that it is rather difficult 
to define. Yet one point on which modern 
psychologists insist is that their subject is 
а science—not art, not philosophy, not com- 
mon sense, but science.’ What they mean 
by this insistence requires some explana- 
tion, 

J Psychology is a science, first of all, be- 
cause it is empirical. By "empirical" we 
mean that it is founded on experiments, ^ 
surveys) and proven facts as distinguished 
from argument, reasoning, and opinion. In 
every science, as in everyday life, there is 
room for argument and opinion; one scien- 
tist may think his results mean onc thing 
while another interprets them quite differ- 
ently. Scientists must also argue by infer- 
ence; for example, because А = B and В = 
C they infer that A — C. If the scientist 
had only his opinions and inferences, how- 
ever, he would have no science. What 
makes his science secure as science are 
the unarguable facts, the observations he 
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has made, and the instances of А = В and 
B=C with which no knowledgeable per- 
son can argue. Also of crucial importance 
is his ability to do research and through it 
establish new facts. Without research his 
science would become static and he would 
not be able to erase gradually the areas of 
ignorance and conflicting opinion. ‘Through 
research, psychology already has acquired a 
wealth of facts and is continuing to amass 
new ones. In a later section of this chapter, 
we shall consider in more detail what we 
mean by psychological research, 

Psychology is also a systematic science, 
Facts, though essential to science, are by 
themselves of little use. They can be se- 
lected to suit one’s purpose or acquired 
without any purpose at all, piling up in a 
disorderly, meaningless array. What is im- 
portant in science is that facts "make some 
sense"—that they yield new laws and prin- 
ciples from which we can understand and 
predict new facts. ‘This means that we col- 
lect our facts according to some plan, based 
on the principles we already have estab- 
lished. We test out our hunches and theo- 
ries, discarding those that prove wrong and 
keeping those that are confirmed. In this 
way principles are continually formulated, 
modified, and extended in accordance with 
the facts. 

Science has many distinguishing features, 
but the last that we shall mention here is 
measurement, Almost all of us take it for 
granted that sciences measure things. We 
rank highest among the sciences the one 
that has developed the most precise meas- 
urements. For that reason physics is usually 
credited with being the most "scientific" of 
the sciences because its measurements are 
so precise. Actually, measurement is not 
always essential to science. In a field like 
zoology, for example, the important facts 
may consist of a systematic classification of 
the animal kingdom. Such a classification 


6 


is not measurement in the strict sense of 
the word. In psychology, too, you will en- 
counter facts that are matters of classifying 
different kinds of behavior (see Chapter 
23) or perceptions (Chapter 7). On the 
other hand, most of our problems are ques- 
tions of “more than” or “less than.” We 
would like to know, for example, whether 
children of highly intelligent parents are 
different in intelligence from those of less 
intelligent parents (see Chapter 15). To 
answer such questions as this, we need 
measurements that tell us how intelligent 
both parents and children are. Because most 
psychological problems are quite complex, 
the development of methods of measure- 
ment has not been easy, but it has been 
accomplished. In Chapter 8, we shall sum- 
marize these methods. Moreover, almost 
everything discussed in this book has its 
roots in measured facts, though we usually 
do not delve into the details of such meas- 
urements, 


| ORIGINS OF SCIENTIFIC 
PSYCHOLOGY 


. 

Writing in the early seventeenth century, 
Francis Bacon, one of the leaders in the 
development of scientific method, tells the 
story of the friars who quarreled over the 
number of teeth in the mouth of a horse.“ 
Day after day they searched their ancient 
writings, and as they found no answer, the 
dispute became more and more heated. 
Finally one young friar suggested that they 
find a horse, open his mouth, and count 
the teeth. This idea made them so angry 
that they beat the friar and banished him 
from their erudite assembly. To them the 
idea was not only undignified, it was an 
unholy and unheard-of way of finding truth 
that only the devil could have put into the 
young friar’s head. Having disposed of the 
idea and its originator, they returned to 
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their arguing and searching of literature. 
Still unsuccessful in finding an answer, they 
finally declared that the question would 
forever remain a mystery because historical 
and theological evidence was lacking. 

There is more to scientific method than 
“looking in a horse's mouth," but settling 
questions by looking in the right place for 
the relevant facts is certainly the first and 
crucial step in science. No science has been 
well established until a concerted fact- 
finding effort has gotten under way. Such 
effort has almost invariably met resistance 
from groups who feel that their beliefs 
might be upset or their accepted authori- 
ties challenged by new facts. Historically 
this resistance was first shattered in settling 
questions about the physical world; hence 
physics and chemistry were first established 
as sciences. It took longer to overcome op- 
position to probing the world of living 
things and thus to put biology, psychology, 
and the social sciences on a fact-finding 
basis. Even today there is often a hue and 
cry when a scientist brings forth psycho- 
logical facts that run counter to the estab- 
lished attitudes. Psychology is nevertheless 
prospering as a fact-finding science. 

Natural observation. Although science 
has its special methods for establishing 
facts, people have always been able to de- 
termine many facts simply by being careful 
observers of the events transpiring around 
them. They use what we may call the 
method of natural observation. Merely by 
being keen observers, the ancients described 
and classified many animals and plants, ex- 
plorers charted new seas and lands, and 
philosophers noted many facts about hu- 
man behavior. 

Before the dawn of modern science, the 
observation and interpretation of facts was 
the business of the philosopher. Beginning 
with the ancient Greeks, philosophers 
learned all they could about the world 
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Fig, 1.2. Psychology acquires basic facts through careful research. In this stimulusresponse re- 


action study the blindfolded student was subjected to stimuli such as electric shock and a blank 


cartridge shot. His responses ore indicated on the recorder. (Frink from Monkmeyer.) 


around them, attempted to arrange their 
learning in an orderly way, and speculated 
on its meaning. Thus philosophy became 
the parent of our modern departments of 
knowledge. As philosophers increased their 
knowledge, they developed specialties 
within the field of philosophy. Natural 
philosophy dealt with what we now call 
physics, chemistry, and the natural sciences; 
mental philosophy concerned what we now 
call psychology; and moral philosophy con 
sidered many of the social problems now 
encompassed by the social sciences. This 
parental relation of philosophy to modem 
academic subjects is still reflected in the 
fact that a student who has trained in 
physics, chemistry, or psychology reccives 
the degree of doctor of philosophy as the 


mark of his accomplishments rather than 
doctor of physics, doctor of chemistry, or 
doctor of psychology. 
Experimental psychology. About onc 
hundred years ago, psychology was still 
a department of philosophy. Philosophers 
were arguing all sorts of questions about 
the human mind, much as the friars were 
arguing the number of teeth in a horse's 
mouth. By that time, however, physics and 
chemistry had developed the experimental 
method. Instead of appealing to authority 
or waiting for “facts to come along," they 
had found a way to establish facts. They 
chose what they wanted to study, set up 
their experiments, and with scales, test 
tubes, and other devices discovered one fact 
after another. Most of the basic principles 
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taught in the introductory physics course 
and many of the laws of chemistry had 
been established by this time. The experi- 
mental method was paying great dividends 
in natural science. 

Physicists and physiologists were begin- 
ning to experiment with some of the prob- 
lems now encompassed in psychology. They 
had worked out the laws of color mixture 
that we describe in Chapter 18, and some 
of the phenomena of hearing described in 
Chapter 19. From experiments on the nery- 
ous system of animals, others were begin- 
ning to learn something of the functions 
of the brain in behavior (Chapter 21). 
While these problems on the fringe of 
psychology were yielding to the experimen- 
tal method, the philosophers were making 
little or no progress in their speculations 
about psychological problems. Many schol- 
ars of the time became more and more 
convinced that the problems of psychology, 
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like those of natural science, should be 
brought under the discipline of the scien- 
tific method. 

Finally, in 1879, Professor Wilhelm 
Wundt founded the first laboratory of psy- 
chology at the University of Leipzig in 
Germany. Perhaps the first laboratory ac- 
tually came before that, because William 
James at Harvard was known to be doing 
experiments too. In any event, experimen- 
tal laboratories of psychology mushroomed 
rapidly, once the movement got under way. 
In the United States, the first formal labo- 
ratory was set up at The Johns Hopkins 
University in 1883. Within a few more 
years, laboratories were established at every 
major university in the country. 

A science, like a child, must have time 
to mature. It takes thousands and thou- 
sands of experiments, performed with dif- 
ferent methods and under different condi- 
tions, to establish a healthy body of sound 


Fig. 1.3. Some outstanding leaders in the history of psychology. Wilhelm Wundt founded the 
first laboratory of psychology in Leipzig in 1879. William James fostered experimentation in his 


laboratory at Harvard University and wrote influential books. John Dewey was one of the leaders 
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scientific facts. In the meantime, especially 
when the facts are sparse and new meth- 
ods are developing, there is likely to be a 
period of “isms” characterized by different 
points of view which are often espoused 
with considerable zeal. Psychology went 
through such a period, in which different 
“schools” of thought occupied the lime- 
light. In the following paragraphs we will 
discuss some of the most important of these 
schools. 

Introspectionism. When 
psychology was founded, it was most con- 
cerned with the baffling problem of con- 
sciousn This is still a largely unsolved 
problem, but we have learned to live with 
it while we are solving other problems. То 
the psychologist of the late nineteenth 
century, this was the important problem.“ 
The сапу “thought experiments" described 
in Chapter 6 were performed at that time. 
So were many other experiments we have 


experimental 
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not seen fit to consider in this book. One 
particular kind of experiment, however, 
gained a great deal of support, especially 
in the United States. This was the intro- 
spective experiment, in which a person at- 
a detailed report of his 


tempted to m: 
sensations. A subject was presented with 
some stimulus—for example, a colored 
light, a picture, or a block on the table 
—and then asked to introspect on the sen- 
sations this stimulus evoked. By analyzing 
carefully these sensations, it was hoped that 
the nature and content .of consciousness 
could be established (see Chapter 6). 
Behaviorism. Other psychologists, among 
them John B. Watson, thought introspec- 
tive experiments were pointless.” То Wat- 


son, consciousness seemed to be a pseudo 
problem or no problem at all. What people 
did and how they behaved seemed much 
more important. In fact, he felt that con- 
sciousness was no more than a set of “reflex 


of functionalism and was an important influence in the development of modern education. 


Sigmund Freud founded psychoanalysis, which provided a new conception of personality and 
a new method of treating mental illness. (Bettmann Archive, FPG, FPG, Bettmann Archive.) 
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arcs” in which one implicit muscle move- 
ment provided the stimulus for another. 
We shall discuss this problem in Chapter 6 
and shall see that Watson was not entirely 
right; there is more to consciousness, or at 
least to thinking, than muscle movements. 
But Watson did have a point, namely, that 
we should study the behavior of people 
rather than their sensations as reported in 
introspection. He therefore introduced a 
new kind of experimental method, the 
method of experimenting with behavior 
rather than with introspective reports. His 
theories went too far, but his method 
proved to be one of great value. It repre- 
sents the general method of psychology 
today. 

Gestalt psychology. While behaviorism 
was displacing introspectionism in the 
United States, another viewpoint was gain- 
ing ground in Germany. Psychologists there 
felt that introspective and behavioristic 
psychologists were trying to reduce every- 
thing in psychology to a few basic units, 
much as physicists analyze physical matter 
into atoms." Such "atomism," they argued, 
does not correspond to the facts. Consider, 
for example, the dots in Figure 1.4. In look- 
ing at them, a person does not perceive so 
many isolated dots. Rather he perceives a 
square and a triangle sitting on a line. The 
dots are somehow “organized” in percep- 
tion so that they are seen as a configuration. 
The German word for configuration is 
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Fig. 1.4. Gestalt psychology emphasized that we per- 
ceive configurations. The dots are perceived not as 
so many isolated elements, but as a square and tri- 
angle sitting on a line. 
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Gestalt; hence the psychologists who em- 
phasized configuration, rather than “ele- 
ments,” were called gestaltists, and their 
viewpoint was referred to as gestalt psy- 
chology. We shall discuss and illustrate 
some of their experiments on perception 
in Chapter 7. They also investigated prob- 
lems of thinking and concluded that sud- 
den insights—another instance of perceiv- 
ing the configuration of a situation—char- 
acterize the solution of problems by man 
and higher animals. In Chapter 6, we shall 
consider some of the gestalt experiments on 
insight. 

Functionalism. The  introspectionists, 
the behaviorists, and the gestaltists were 
all experimentalists. In each case, they 
worked assiduously collecting their facts. 
Each, however, was looking at human be- 
havior through a different window and col- 
lecting his facts in a different area. These 
differences in the aspects of behavior being 
studied largely accounted for differences in 
viewpoint. Even while their arguments were 
going on, there were some who took a com- 
promising point of view. These psycholo- 
gists, called the functionalists, said that we 
should be interested in everything that a 
person does, whether this is reporting on 
a sensation, flexing muscles, or perceiving 
configurations. 

In the end, this moderate point of view 
prevailed, largely because the experimental 
facts, acquired at an ever-quickening pace, 
convinced psychologists that there were 
merits in all points of view. Gradually the 
major schools of psychology blended into 
one. If you ask any psychologist today what 
school he adheres to, the chances are he 
will say “None,” and then go on to explain 
that schools are a thing of the past. There 
are, of course, alternative theories about the 
explanation of some facts. But these are 
matters of detail, not of major differences. 
Although there are many unsolved prob- 
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lems in psychology, just as there are in 
physics or biology, psychology is today a 
systematic science with a set of basic prin- 
ciples that leaves very little room for argu- 
ment. 

Psychoanalysis. Any discussion of the 
development of scientific psychology would 
be incomplete without some mention of 
psychoanalysis. In the last section of this 
chapter, “The Uses of Psychology,” we 
shall consider the difference between psy- 
chology and psychoanalysis—and also psy- 
chiatry, Suffice it to say here that psycho- 
analysis is primarily a method of treating 
mental illness. It was developed by a 
Viennese physician named Sigmund Freud 
quite apart from the schools of psychology 
discussed above. In using psychoanalytic 
methods with patients, however, Freud 
cvolved an elaborate theory of the structure 
of personality and of the causes of mental 
illness. This theory is obviously of interest 
to psychology." 

The ideas of Sigmund Freud were long 
disregarded by psychologists, partly because 
they were derived from clinical, rather than 
experimental, observations and partly be- 
cause they often seemed rather fantastic. 
In time, however, psychological studies of 
personality began to make some of Freud's 
notions somewhat more plausible, There- 
upon a more systematic effort was made 
to test these notions in experiments, and 
many of them proved to be more or less 
correct (see Chapters 10 and 11). In re- 
cent years, psychoanalytic theories have 
had a considerable impact on psychology.'^ 
Psychology does not follow the teachings 
of Freud because it does not appeal to au- 
thority to settle its problems. As a science, 
it revises its views in accordance with the 
results of carefully executed research. Psy- 
chology and psychoanalysis, however, have 
found much in common in their interest in 
understanding human personality. 
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v: METHODS OF 
PSYCHOLOGY 


In sketching the origins of scientific psy- 
chology, we have stressed two features of 
science: settling problems by looking for 
facts rather than by speculating; and using 
experimental methods to establish facts. Al- 
though both these features are important to 
science, they are by no means the only im- 
portant ones. There is always room in 
science—in fact, there is always a need 
for rigorous speculation, Some facts are 
important, and some are not, And the ex- 
perimental method is not the only method 
for establishing facts. In order to see what 
else is needed besides facts and experiments, 
let us consider in somewhat more detail 
the scientific process as it is particularly 
pertinent. to. psychology. 

Experimental methods. We have pointed 
out that the experimental method has been 
responsible for great advances in the natural 
sciences and that psychology joined the 
fold of science when it began to use the 
experimental method. "Throughout this 
book we shall refer time and time again 
to experiments that illustrate or support 
certain principles. It is therefore well to 
have in mind exactly what an experiment 
is and why it is such an important aspect 
of science. 

= Repetition. An experiment, first of all, 
is something we can repeat. In elementary 
chemistry, for example, we can demonstrate 
that water is made up of oxygen and hy- 
drogen simply by burning hydrogen (that 
is, combining it with oxygen) and collect- 
ing the water that results. Anyone with the 
proper equipment can do this experiment, 
and it has been done over and over again. 
In psychology, for example, we can demon- 
strate that recitation is an aid to study by 
having two groups of students study some- 
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thing, one with recitation and one without, 
and later measuring differences in learning. 
This and other experiments can be repeated. 

The advantages of repetition are proba- 
bly obvious. If we are able to repeat an 
observation over and over again, we can be 
sure of it beyond all reasonable doubt. So 
the repetition makes us more certain of 
our observations. Then too, the same ex- 
periment can be done by different people. 
A scientist in England and one in the 
United States can do the experiment, and 
though widely separated in time or place, 
they can agree on the same observations. 
Agreement between different observers is an 
important advantage. Indeed, it is a kind 
of „check up- ability! as опе distinguished 
scientist, J. B. Conant, has called it that 
is essential to science. Finally, the repeata- 
bility of an experiment makes it convenient. 
It is something we can do at will without 
waiting for the next opportunity to make a 
casual observation. This convenience lets us 
create such opportunities at our pleasure; 
it saves a lot of time that otherwise would 
be wasted waiting for the right observation. 

* Control. The experiment is also impor- 
tant to science because it provides control. 
One trouble with casual or natural observa- 
tion is that we cannot be sure of the condi- 
tions leading to a particular result. We have 
to take the conditions as we find them and 
draw the best conclusions we can. In an 
experiment, we can control the various con- 
ditions that might give us misleading re- 
sults. Suppose, for example, that we try to 
determine whether caffeine has any effect 
on intelligence. Many factors might be 
considered in conducting an experiment on 
this question, but one important possibility 
is that a person might be influenced by the 
knowledge that he received some caffeine. 
We therefore wish to control this possibil- 
ity. To do that, we select two groups of 
subjects of comparable intelligence and give 
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one group pills containing caffeine and the 
other group pills, called placebos, that are 
identical in appearance but contain no caf- 
feine. The group receiving the placebos is 
said to be the control group because it is 
like the other group, called the experimen- 
tal group, in every respect except that its 
pills do not contain caffeine. 

We describe many experiments in this 
book. An important feature of each of them 
is control. What is controlled varies with 
the case. If, for example, we want to study 
the effects of heredity and environment, we 
try to find twins who have identical heredity 
to control the factor of heredity; then we 
put them in different environments and 
see how they are different psychologically. 
In another case, we may be interested in 
some area of the brain. Then our control 
is to take some animals or human beings 
who are about alike in most respects, but 
differ in that some have the brain area re- 
moved while others do not. By comparing 
the behavior of the two groups, we can 
ascertain what the brain area has to do with 
behavior. 

s Variables. Another feature of the ex- 
periment is the variable. To do an experi- 
ment, we must have two or more variables. 
In the example above, caffeine was one 
variable, and intelligence was the other. 
The two different variables, moreover, have 
general names. Caffeine was an independ- 
ent variable because we could vary its 
amount—which in this case was all-or-none 
—independently of other factors in the 
experiment. Intelligence, on the other hand, 
was a dependent variable, because we were 
interested in whether or not variations in 
intelligence could depend upon caffeine. In 
some experiments, it is difficult to tel 
which is the independent, and which th 
dependent, variable. In the typical experi 
ment, however, we have at least one in 
dependent variable and one or more dc 
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pendent variables. In the caffeine experi- 
ment, for example, we could have had more 
dependent variables by measuring other 
things besides intelligence, 

When the results of an experiment are 
presented in a graph, it is customary to let 
‘the horizontal axis (also called the abscissa 
or x axis) represent the independent varia- 
ble and the vertical axis (also called the 
ordinate or y axis) the dependent variable. 
Figure 1.5, for example, gives the results of 
an experiment on the effects of high alti- 
tude (oxygen lack) on visual sensitivity. 
The experimenter simulated altitude by 
varying the amount of oxygen in a sealed 
chamber. Altitude or oxygen, then, was the 
independent variable; it is plotted on the 
horizontal axis. The subjects were tested at 
different altitudes for the amount of light 
necessary to see a standard test object. This 
light, expressed as a percent increase in the 
amount required at ground level, is the 
dependent variable and is plotted on the 
vertical axis of the graph, Thus, the con- 
vention for plotting graphs permits us to 
identify at a glance the independent and 
dependent variables. 

= Limitations. In many ways the experi- 
ment is the best method the scientist has, 
and he uses it whenever he can, The ex- 
perimental method, however, has its short- 
comings. It is such a good method that 
scientists often neglect to point out these 
disadvantages, but knowing them is of some 
value in appreciating the facts it yields. 

Perhaps the most obvious shortcoming is 
that it cannot be used in all the instances 
in which we should like to use it. Physicists, 
chemists, and other natural scientists do not 
face this difficulty often, because the lights, 
sounds, and chemicals that they work with 
never raise any objections to their experi- 
ments. People and animals are not so docile; 
they are not always willing to cooperate in 
our experiments. It is hardly possible, for 
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Fig. 1.5. In plotting the results of experiments, the 
horizontal. axis represents the independent variable 
and the vertical axis the dependent variable, 


example, to experiment with what makes a 
happy marriage, for society's morals and 
people’s own desires are in the way, Nor 
is it possible to study experimentally (in 
people) how brain areas are important in 
intelligence, because a person prefers not 
to run the chance of losing some intelli- 
gence by letting some scientist take away 
part of his brdin. These are just two exam- 
ples, but it is probably obvious that there 
are many things in psychology we dare not 
experiment with, 

A second limitation of the experiment is 
that it is artificially arranged by the scien- 
tist. In an attempt to uncover important 
variables, the psychologist must select the 
ones he wants to control. To do this, he 
must often be something of a detective 
and act on hunches or suspicions. In select- 
ing his variables, he may have good fortune 
and come out with facts that are really 
important, but if he has bad luck, he may 
have an experiment that means nothing. 
Worse yet, he may have an experiment that 
seems to mean something it really does not. 
Indeed, the scientist and psychologist must 
continually stand on guard against false 
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conclusions that come from limited and 
somewhat artificial experiments. No mat- 
ter how careful they are, they sometimes 
make mistakes. 

A final limitation of the experiment is 
that it sometimes interferes with the very 
thing we are trying to study. Physicists long 
ago discovered, in the field of quantum 
mechanics, that their experiments some- 
times interfered with the behavior of small 
particles so that their measurements of this 
behavior were in error. Psychologists have 
even more trouble of this sort. 

Consider, for example, the attempt of 
the psychologist to find out how people 
fatigue when they are exposed to loud 
noises for a long time (Chapter 17). He 
brings people into the laboratory and sub- 
jects them to loud noises (one variable). 
Then he measures their performance with 
all sorts of tests (other variables) only to 
find—he thinks—no fatigue. It turns out 
that when people know they are in an ex- 
periment they are highly motivated to per- 
form well and will not show the fatigue 
they might exhibit under normal circum- 
stances. Or, to take another example, if a 
psychologist brings some subjects into an 
experiment in which they know their per- 
sonalities are being studied, they usually 
are not their normal selves but show quite 
unusual aspects of their personality. Exam- 
ples of this sort could be multiplied, but 
the point is that time and time again peo- 
ple or animals do not behave in an experi- 
ment as they normally do. This is some- 
thing we have to consider seriously in 
psychological experiments, 

Survey methods. We have indicated that 
experimental methods are not always feasi- 
ble and that science has other methods be- 
sides the experimental method. The first 
of these methods that we shall consider has 
no generally accepted name, but we shall 
call it the survey method. Others might call 
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it the method of controlled observation. 
Whatever the name, it is similar to the 
experimental method in that the research 
worker has variables he measures, but it 
is different in that he cannot willfully ma- 
nipulate these variables. He simply makes 
the most systematic study he can of condi-. 
tions as he finds them. 

Consider the problem of marriage, which 
we have already mentioned. We cannot 
study marriage experimentally, but we can 
study it scientifically with survey techniques. 
For example, in his famous study of mar- 
riage, Professor Terman of Stanford Uni- 
versity sought out 792 married couples. He 
was careful to select them from different 
income levels (one variable), from different 
age groups (another variable), from differ- 
ent occupations (another variable), and 
from different educational groups (still an- 
other variable). In fact, he had several more 
variables that we need not mention here. 
By using large numbers of subjects, then 
carefully getting many facts about them, 
he was able to come to several conclusions 
about the causes of successful and unsuc- 
cessful marriages (see Figure 1.6). Perhaps 
his conclusions were not as good as if he 
had done experiments—we shall probably. 
never know—but he was successful in es- 
tablishing some reliable scientific facts 
about marriage. 

Let us take another example—this time, 
from political opinions. There is little we 
can do experimentally to find out why peo- 
ple hold the political opinions they do—or 
to change them. We can, however, survey 
representative groups of people from time 
to time, before and after important news or 
political events. Through surveys we can 
establish the importance of variables such 
as income, intelligence, information, and 
religious background in the molding of 
public opinion (see Chapter 13). 

In its early days, psychology took up the 
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experimental method largely because it 
turned away from philosophy, which has 
little scientific method at all, and because it 
took its lessons on scientific method from 
the natural sciences. It made good progress 
with this method, but it was handicapped. 
Later, however, it began to adapt survey 
methods from the social sciences and to de- 
vise some of its own. Today, survey meth- 
ods are contributing much to our knowl- 
edge, especially of personality and of social 
problems. 

Clinical methods. Some people learn a 
good deal about engines and automobiles 
not by going to school but by fixing the 
machines when they break down. Similarly 
physicians through the years have learned 
much about health and disease from cases 
of illness that have come to them for treat- 
ment. The psychologist also learns facts 
and laws from working with individual 
cases. The methods that he uses in this 
work are called clinical methods.* 

Such methods ordinarily are used only 
when people come to psychologists with 
problems. Little Johnny may be doing 
badly in school and his parents bring him 
to the psychologist to find out why, Little 
Mary may be throwing temper tantrums, 
not cating her meals, crying all night, and 
generally making life miserable for her 
parents. Jimmy, an otherwise fine young 
boy in high school, may be caught stealing 
nickels from the Sunday-school collection 
plate. Or young Mr. Doe, married for 5 
years, comes in complaining that he and 
his wife just cannot get along. These and 
other examples could go on endlessly. All 
are people with problems who come to the 
clinical psychologist for help. 

Not all clinical problems require thor- 


* Psychiatrists and psychoanalysts, as well as 
psychologists, use the clinical method in the 
study of behavior. See р. 275 for the distinction 
between these specialists. 
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Fig. 1.6. Some results of a survey of factors in marital 
happiness. This study illustrates the kinds of results 
that may be obtained with survey methods. Marital 
happiness was found to depend, in part, on relative 
equality of sex drive in the husband and wife. (Based 
on L. M. Terman, Psychological factors in marital 
happiness. New York: McGraw-Hill, 1938, p. 286.) 


ough study, but when they do, the psy- 
chologist usually begins by getting a de- 
tailed account of the person’s past history 
and of his family relations. He usually 
gathers this frgm interviews with the per- 
son and his associates. Very often he may 
have an especially trained social worker 
delve into the social background and en- 
vironment of the person. 

Then the psychologist will use tests of 
various kinds that have been developed 
through previous research. He may use in- 
telligence tests, reading tests, interest tests, 
tests of emotional maturity and personality, 
or any of a large number he has at his 
command. From these and the biographical 
information, he will try to make a diagnosis 
of the problem—see what is wrong—and 
then to take steps to remedy it. The tests, 
the diagnosis, and the remedy all vary with 
the individual case, and we shall sce in later 
chapters what some of these problems are. 

What we are concerned with here is the 
clinical method as an aid to science. As a 
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method it combines features of casual ob- 
servation, experiment, and survey. Working 
with individual cases, the clinician may 
observe, or think that he observes, some 
fact of importance. By casual observation 
of cases, for example, Sigmund Freud dis- 
covered that dreams often reflect strong 
desires that people have but are uncon- 
scious of. In general, however, clinical ob- 
servation does not provide much scientific 
information. It is usually too subjective, 
casual, uncontrolled, and lacking in precise 
measurement. What seem to be cause and 
effect in one case may not be in another, 
and even in a single case it is extremely 
difficult to separate out with certainty the 
significant causal factors. Probably the 
greatest value of clinical observation is to 
suggest fruitful ideas that may be investi- 
gated more rigorously by experimental and 
survey methods. 

Theory in psychology. Having reviewed 
methods of collecting facts in psychology, 
we should complete the picture by indicat- 
ing the role of theory in psychology. We 
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said earlier in this section that speculation 
by itself is an unscientific way to settle a 
problem. Yet orderly speculation in the 
form of scientific theory is not only im- 
portant to science, it is one of its chief 
objectives. Indeed science gathers facts not 
just for the sake of fact finding but to con- 
struct theories that summarize and explain 
facts. 

To the layman or businessman, “theory” 
sometimes has an unsavory connotation. It 
may mean simply somebody's unsupported 
and unfounded notion of how things ought 
to be done. Or it may mean a set of princi- 
ples obtained from books or highly artificial 
situations that do not work out very well in 
practice. Even in science, we have had some 
pretty bad theories—theories that turned 
out to be wrong or misleading—but theory 
nevertheless is essential to science. Indeed, 
it serves three important functions. 

One is as a sort of scientific shorthand. 
A theory can summarize and generalize a 
lot of facts. In physics, for example, the 
law of gravitation is a very simple way of 


TABLE 1.2. Fields of specialization in psychology. Two different surveys were made of the fields 
of specialization of members of the American Psychological Association, one in 1948 and the other 
in 1951. Although the two surveys classify specialties somewhat differently, they present the same 
general picture of the areas of specialization. 


Uu 1951 


Field Por cont Field 
— —ĖŐ— 


Clinical psychology 30 Clinical psychology and personality 43 
Advisement and guidance [including school Vocational psychology 6 
psychologists) 17 

Experimental psychology (including physio- General, experimental, and physiological 
logical and comparative) 17 psychology 14 
Personnel psychology 14 Industrial psychology 7 
Child and educational psychology 12 Developmental and educational psychology 7 
Social psychology 5 Social psychology 5 
Statistics (including test construction and meas- Other and unspecified 

urement) 5 


———— ______ Ė———MMŘŘħŘħŘŮĖ{ 
1948 data from Wolfe, Amer. Psychol., 1948, 3, 503; 1951 data from Sanford, Amer. Psychol., 1951, 7, 692. 
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summarizing a host of facts about apples, 
stones, and feathers falling to the ground, 
about planets moving in their orbits. In- 
stead of spelling out a great array of physi- 
cal facts, the law of gravitation very neatly 
and briefly describes all these facts. In psy- 
chology, we have developed a principle— 
the principle of reinforcement—that people 
and animals must have some kind of re- 
ward or punishment in order to learn, This 
in a sense is a theory that may not be en- 
tirely correct, but it is useful because it 
gives the essence of literally hundreds of 
experiments about learning. Hence a thcory, 
to the extent that it states laws or princi- 
ples, is a useful, shorthand way of summa- 
rizing facts. 

Theory is also a predictor. It lets us tell 
in advance what will happen—given certain 
conditions, And, in the end, the object of 
all science is to predict. If science were just 
the collection of facts and if one could 
never predict from one set of facts to an- 
other, there would be no point at all in 
science. It would do us no good to find out 
anything, because it would never apply to 
any other situation, A well-developed the- 
ory is like a model house or a road map. A 
map, for example, depicts many of the fea- 
tures of a geographical area, but not all of 
them. Its main purpose is to tell us how we 
may travel in the area. Similarly a theory 
lays out for us in advance many of the im- 
portant features of an area of knowledge. A 
good map must be reasonably accurate, but 
it cannot tell us everything about an arca. 
Likewise, to be useful, a theory must be a 
rather good approximation of the facts it 
encompasses, but it need not be perfectly 
accurate or predict every possible detail. 

There is another important use for the- 
ory, even if theory is inaccurate or wrong, 
and that is to guide us in further research 
and fact finding. It was a theory about the 
nature of the atom that led atomic scien- 
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tists to do the experiments that resulted in 
the atomic bomb. It was a theory that re- 
ward and punishment are necessary for 
learning that led to many experiments that 
eventually changed considerably modern 
methods of education. In these and many 
other cases, theories have been guides for 
research, and they have been the basis on 
which scientists decided how to take their 
next steps in fact collecting. When the 
theories prove wrong or inadequate, we 
soon find out in the course of our experi- 
ments, When they prove right or largely 
right, we keep them and use them as a 
guide for other experiments that add further 
details to our knowledge. 


L ETT. USES OF PSYCHOLOGY 


Scientific psychology, like a baby, was of 
very little practical value when it was born 
less than à century ago. During its carly 
years, it was busy growing through the as- 
similation of facts and principles gleaned 
from basic research. Once it was big enough 
and knew enough, it could be put to work. 
Its first large job was the development of 
intelligence tests during the First World 
War. Since then it has turned to one prac- 
tical problem after another. Today a large 
share of the resources and time of psycholo- 
gists is devoted to making psychology use- 
ful. In this section, we shall explain some 
of the fields of application of psychology 
(sce Table 1.2). 

Clinical psychology. At the present time, 
clinical psychology is the largest area of 
specialization within psychology, and it 
seems to be growing relatively larger by the 
year. In 1948, approximately 30 per cent 
of all members of the American Psychologi- 
cal Association, which includes the great 
majority of psychologists, were employed in 
the clinical field (sce Table 1.2). By 1951, 
this percentage had increased substantially, 
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and surveys of recent doctorates in psychol- 
ogy indicate that close to 50 per cent are 
now specializing in this field. 

In order to understand better what clini- 
cal psychology is, we should first distinguish 
among three kinds of specialists who do 
clinical work: the clinical psychologist, the 
psychiatrist, and the psychoanalyst. 

Psychiatry is a branch of medicine; a 
psychiatrist is a person who has trained in 
medicine, then gone into specialized train- 
ing in the diagnosis and treatment of men- 
tal disorders. 

A psychoanalyst is also a medical man 
and a psychiatrist—there are a few excep- 
tions—but he is a psychiatrist who uses the 
analytic methods of Sigmund Freud in his 
treatment of mental disorders. In Chapter 
11, we shall consider these methods, and in 
Chapter 10, we shall go into the theory 
behind them. 

The clinical psychologist, on the other 
hand, has his basic training in normal psy- 
chology but has gone on to specialize in 
psychological testing and psychotherapy. 
This latter term, which is also applicable 
to the methods of the psychoanalyst, refers 
to the psychological treatment of mental 
disorder, as distinguished from shock ther- 
apy, drug therapy, and other medical meth- 
ods of treatment (sce Chapter 11). 

As we explain later (Chapter 11), the 
classification and treatment of mental ill- 
ness has long been the responsibility of 
psychiatry, a specialty in the medical profes- 
sion. The psychiatrist, however, first had 
need of psychologists when he found that 
intelligence tests helped him estimate what 
he could accomplish in psychiatric care and 
treatment. He came to rely on psychologists 
even more when they brought forth tests 
for the assessment of personality (see Chap- 
ter 9). Today he regularly looks to them 
for aid in personality diagnosis. From their 
tests and professional opinions, as well as 
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from his own interviews and knowledge of 
the case history, he arrives at a diagnosis 
and a strategy of treatment of mental ill- 
ness. 

For some psychiatrists, aid in diagnosis 
is all that is expected or accepted from the 
psychologist. In other cases the psycholo- 
gist also assists him in psychotherapy. Cer- 
tainly most clinical psychologists of recent 
vintage are trained and equipped to par- 
ticipate in therapeutic work. In many hos- 
pitals, especially those of the Veterans 
Administration and other public agencies, 
the need for psychotherapists has been 
unusually great. In such institutions clini- 
cal psychologists frequently undertake con- 
siderable psychotherapy. In private practice 
and private hospitals, this is less often the 
case, and the matter rests with the prefer- 
ences of the psychiatrist in charge. It 
should be pointed out, however, that many 
psychologists, working both in hospitals 
and private practice, are currently conduct- 
ing psychotherapy on their own responsi- 
bility. In such cases, they first refer their 
patients to a physician to determine 
whether there are any physical complica- 
tions that require medical care (see Chap- 
ter 11). 

Although considerable progress has been 
made in the diagnosis and treatment of 
mental disorders, we still have a very long 
way to go before we can feel that the prob- 
lems are reasonably well in hand. There is, 
therefore, a pressing need for research in 
this area. With this everyone concerned 
will agree. Since the psychiatrist has been 
trained. primarily for practice and not for 
research, whereas the psychologist typically 
is trained in research and its methods, the 
psychologist has assumed an increasingly re- 
sponsible role in the field of psychiatric 
research. 

In recent years the idea has been gaining 
acceptance that psychiatric diagnosis and 
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Fig. 1.7. Psychologists use tests of various kinds in the diagnosis of personality problems. (Science 


Service.) 


care should be in the hands of a psychiatric 
team consisting of a psychiatrist, а psy- 
chologist and a social worker. In such a 
team, the psychiatrist has final responsi- 
bility for care of the patient. The psycholo- 
gist assumes leadership in research and 
assists in diagnosis and therapy. The social 
worker provides information about the 
family and background of the patient. 

Counseling. There is no clear line be- 
tween the person who has become so badly 
maladjusted that he needs psychiatric care 
and the person who has personal problems 
requiring some professional help (sce 
Chapters 10 and 11). Morcover, if psychia- 
trists are to confine their efforts to those 
in direst need of their services, they must 
have some kind of screen to separate those 
who need only some wise counseling from 
those who need intensive psychiatric at- 
tention. This role is being filled more and 
more by the guidance and counseling psy- 
chologist. 


Working in schools, in industry, in col- 
leges, and indeed in private practice, psy- 
chologists administer tests of intelligence, 
aptitudes, interests, and personality and 
give such guidance as is needed. Often 
this is a matter of apprising parents of the 
abilities and limitations of their children, 
or of helping a student improve his study 
habits, or of advising him about a voca- 
tional choice, or of helping a person work 
out a minor personal problem. The coun- 
seling psychologist may also engage in 
psychotherapy. When he does, he must al- 
ways be on the alert for severe emotional 
problems that should be referred to a 
physician or psychiatrist for a final judg- 
ment. 

The employment of counseling psycholo- 
gists has increased substantially in recent 
years. Many of the colleges and universities 
have established psychological clinics or 
counseling centers. Some of the larger in- 
dustrial and manufacturing concerns, as we 
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indicate in Chapter 16, have formal coun- 
seling programs to render aid in solving 
personal problems. Many schools, particu- 
larly the high schools, are installing coun- 
selors whose chief duty is to help students 
with their vocational and personal prob- 
lems. At the present rate of growth, this 
field of psychology will be rapidly ex- 
panded in the near future. 

Education. In carrying out their training 
functions, educators encounter many prob- 
lems that can benefit from psychological 
knowledge. The study of the development 
of the child has made us better able to 
understand how his abilities and person- 
ality change in the course of development. 
Such an understanding, if put to use, en- 
ables us better to know what to teach, 
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when to teach it, and how to teach it. 
Tests of intelligence and personality can, 
of course, be used to assess how fast the 
child can progress and in what direction. 
Psychological research on learning and the 
effectiveness of different methods of teach- 
ing has found application in the writing of 
textbooks and in classroom methods. In 
the colleges and universities, methods of 
selecting students—especially those meth- 
ods that depend upon tests of aptitudes 
and special abilities—have required the 
services of those trained in psychology. In 
these and other ways psychology is applied 
in an educational setting. 

Industry. Business and industry have 
been relatively slow to put scientific psy- 
chology to work. As Table 1.2 shows, a 


Fig. 1.8. Working in schools, clinics, and counseling centers, guidance and counseling psycholo- 


gists provide assistance to individuals in the solution of personal and vocational problems. (From 


the motion picture "Overdependency." Courtesy National Film Board of Canada.) 
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relatively small percentage of psychologists 
are employed in this field. Nevertheless the 
field is growing, and it may be the next 
one to undergo the kind of expansion that 
has been experienced in clinical psychol- 
ogy, counseling, and educational psychology. 

The first applications of psychology to 
industrial problems were in the use of in- 
telligence and aptitude tests. Today many 
of the larger business firms have well- 
established programs of selection and place- 
ment that make substantial use of psy- 
chological tests. In Chapters 16 and 17, 
we shall describe other applications to 
problems of training, to supervision. of 
personnel, to improving communications, 
to counseling employees, and to alleviating 
industrial strife. Psychologists are seldom 
in managerial positions enabling them to 
deal directly with these problems, but they 
are called upon as consultants. Moreover, 
an increasing number of businessmen are 
getting some training in business and in- 
dustrial psychology. 

There are also firms of industrial psy- 
chologists, which are growing in number 
and prestige. They are usually incorporated 
and sell their services to many different 
concerns. For one business, they may set 
up a selection program; for another, they 
may survey and make recommendations 
concerning its training program; for an- 
other, they may survey the problems of 
supervision and human relations within the 
company; for still others, they may survey 
consumer attitudes toward products or the 
effectiveness of the company's advertising. 
This way of utilizing the services of psy- 
chologists seems to appeal to many busi- 
nesses as being more efficient than 
employing psychologists on a permanent 
basis. It has advantages for the psychol- 
ogists too, allowing them to become famil- 
iar with similar problems in different enter- 
prises and conserving their time for the 
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solution of practical problems rather than 
enmeshing them in routine nonpsycho- 
logical duties that are likely to be involved 
in regular employment. At any rate, the 
separate firm of psychologists is becoming 
an established way of putting psychology to 
work in industry. 

Government. The Federal government 
is the largest employer in the United 
States. Add to that the employees of the 
state and local governments, and you have 
a force of about nine million people. 
These employees, moreover, are highly 
specialized. Whether they be in the postal, 
diplomatic, forestry, power, law-enforce- 
ment, tax-collection, or military services, 
they have jobs that require special abilities 
and training. Being for the most part under 
civil-service or merit systems, government 
employees are supposed to be selected and 
promoted according to fair and objective 
standards. It is no wonder, then, that gov- 
ernment has taken the lead in the develop- 
ment and use of scientific methods of selec- 
tion and placement. 

We shall point out at numerous places 
in the book е way in which intelligence 
and aptitude tests have been employed in 
the military services (see especially Chap- 
ter 16). By the end of the Second World 
War, selection tests were available for a 
long list of specialists such as tank men, 
gunners, pilots, bombardiers, riflemen, and 
mechanics, Research on methods of selec- 
tion continues on a wide scale, Psycholo- 
gists are needed for this research as well as 
to administer tests and to adapt them to 
new uses. Various agencies of the govern- 
ment, including the U.S. Employment 
Service, have also developed various forms 
of achievement tests for evaluating and 
promoting personnel. Many were devised 
specifically for aiding private employers 
and jobseekers in their task of fitting the 
right person to the right job. 
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Fig. 1.9. Psychologists specializing in the field called 


human engineering rearrange and simplify levers, 
knobs, and dials so that the man who uses them has 
an easier, more efficient, and safer job. (American 
Airlines.) 


The Second World War opened up an- 
other application of psychology to the gov- 
emment's problems. This is sometimes 
called human engineering or engineering 
psychology. It concerns the design of equip- 
ment and the tasks of individuals who 
operate such equipment. Thus psycholo- 
gists become involved in the design of air- 
plane cockpits, the controls on guns, or the 
instruments and controls on all sorts of 
equipment. To these problems they bring 
their knowledge of perception, of learning, 
and of experimental methods of measuring 
human performance under various condi- 
tions. Obviously this application is of great 
concern to the military services, which are 
charged with getting the most out of very 
complex equipment. On the other hand, 
human engineers can assist in the design of 
"civilian" machines such as automobiles, 
stoves, lathes, cranes, locomotives, and 
printing presses—to name just a few. In 
the next few years we shall probably see 
more applications in this direction. 

Social problems. Last, but not least, of 
the uses of psychology to be mentioned is 
the solution of social and economic prob- 
lems. Many private agencies such as the 
National Conference of Christians and 
Jews, the American Jewish Congress, and 


the National Association for the Advance- 
ment of Colored People have become ac- 
quainted with the facts and principles that 
psychologists have uncovered concerning 
matters of prejudice. In some instances 
they employ psychologists who have con- 
ducted research on prejudice and who 
advise them concerning strategies for com- 
bating it. Municipal and state agencies сп- 
gaged in dealing with crime and delin- 
quency also make use of psychologists and 
their skills in waging their battles for 
healthier communities. 

Aside from such social problems as preju- 
dice, crime, and delinquency, our leaders 
in government are leaning more and more 
on information collected by polling tech- 
niques to find out what people think about 
important issues, then governing their be- 
havior accordingly (see Chapter 13). Dur- 
ing the depression, when the government 
undertook to help the dire economic plight 
of farmers, psychologists made careful 
surveys of what farmers wanted most, what 
kinds of controls they were willing to ac- 
cept as necessary for their own betterment, 
and their attitudes toward numerous 
policies designed to improve their lot. 
Often these surveys made it clear that 
schemes based on sound economic princi- 
ples would fail solely because people held 
negative attitudes toward them. In other 
cases, campaigns were conducted to edu- 
cate and inform farmers on important 
problems. Our Treasury Department, in its 
efforts to increase wartime savings and to 
combat inflation, often based its decision 
on how to sell government bonds on in- 
formation about people's savings habits and 
attitudes collected through polling tech- 
niques. These are just a few ways in which 
survey methods developed by social psy- 
chologists are put to work in the interest 
of the general welfare and the better solu- 
tion of social problems. 
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UMMARY 


1. Although the beginning course in psychology offers much of practi- 
cal value, the student may expect to acquire from it only the rudiments, 
not profound knowledge or skill. 

2. Psychology covers a wide range of problems: not only those of deal- 
ing with people and understanding them, but also the problems of social 
groups, intelligence and abilities, working efficiently, learning and perceiv- 
ing, and many others. Psychology, in fact, is the general study of human 
and animal behavior. 

3. Psychology is one of the behavioral sciences. These include certain 
aspects of history, economics, and social and political sciences and they 
sometimes overlap the domains of such natural sciences as physiology and 
physics. 

4. Like other natural and social sciences, psychology owes its parentage 
to philosophy. It made little headway as science, however, until it adopted 
the experimental method and founded laboratories for psychological re- 
search. 

5. For many years, psychological research was guided by different 
"schools" of thought: introspectionism, behaviorism, gestalt psychology, 
and functionalism. These schools, however, have tended to disappear and 
merge into one as more and more factual infarmation has accumulated. 

6. The experimental method has been a cornerstone in the emergence 
of modem psychology, because it offers the advantages of ( d) repetition, 
(b) control of variables, and (c) the measurement of variables. It has the 
limitations, however, of (a) not being feasible in every situation, (b) arti- 
ficially restricting situations, and (c) sometimes interfering with the vari- 
ables to be measured. 

7. Experimental methods often need to be supplemented by survey 
methods and clinical methods. Both these may be used when it is possible 
to measure relevant variables. When experiments are difficult or impos- 
sible, they may be the only methods that can be used. 

8. Theory is essential in scientific psychology, as it is in every science. 
It serves (a) as a scientific shorthand, (b) as a predictor of facts, and (c) 
as a guide to further research. 

9. Clinical psychology is currently the largest single field in which psy- 
chology is being applied. It deals with rescarch, diagnosis, and therapy in 
problems of abnormal behavior. 


All the statements in Table 1.1 are false. 


24 Chapter 1 


10. Other important areas in which psychology is being applied are 
guidance and counseling, education, industry, government, and social 
problems. 
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Principles of Behavior 


hapter 2 MATURATION AND 


Tur BEST PLACE to start the study of 
behavior is at the beginning, and life 
begins, as you know, when the sperm of the 
father fertilizes the egg of the mother. At 
this instant, a new individual is on his way 
in life (see Figure 2.1). For about 24 
hours, it is nothing more than a tiny speck 
—3 single cell, consisting of a dark nucleus 
Surrounded by a light, watery substance, all 
enclosed in a thin membrane. This cell is 
alive, and in a short time it reproduces it- 
self by dividing in half. Each half divides 
again, and the process is repeated until 
many cells are produced. 

While this cell division is going on, the 
new individual slowly travels down a small 
tube to the mother’s uterus. Usually after 
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The first part of this chapter was drafted by 
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DEVELOPMENT 


nine days, it has reached the uterus and 
attaches itself to the wall of the uterus as 
a tiny cluster ef cells about 2/100 inch in 
diameter. This is the period of the ovum. 
Two weeks after conception, different cells 
in the cluster become specialized for dif- 
ferent functions. Now the new individual, 
still less than 1/10 inch in diameter, is 
called an embryo. Two months after con- 
ception, the specialized cells take the crude 
form of the human being, and the embryo 
is then called a fetus. At the end of 9 
months, the fetus is delivered into the 
world and becomes an infant. 


B mecuanisms OF HEREDITY 


Much of psychological interest happens 
between conception and birth, because pat- 
terns of behavior as well as the form of the 
body are maturing during this period. Let 
us sec first, however, what directs this 


FERTILIZATION 


CELL DIVISION 


DIFFERENTIATION 


EMBRYO 


Fig. 2.1. Early steps in human de- 


velopment. 
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growth. To do this we should turn back to 
the original sperm and egg cells that form 
the new individual. 

Chromosomes. In the nucleus of each of 
these cells are small threadlike particles, 
called chromosomes (meaning colored 
bodies) because they stain darkly when 
treated with special dyes (Figure 2.2). 
The sperm or egg of each species of 
animal has a characteristic number of these 
chromosomes. In the case of human beings, 
the number is 24. When the egg and 
sperm get together, they pool their chro- 
mosomes so that the new individual has 
48 chromosomes, arranged in 24 pairs. One 
member of each pair comes from the father 
through the sperm, and the other member 
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comes from the mother through the egg. 
As the fertilized egg divides in half, each 
of the 48 chromosomes also divides. Hence, 
when cell division is complete, each new 
cell receives a full set of 48 chromosomes 
arranged in 24 pairs. The process goes on 
in each successive division, with the result 
that each cell of the human body, whether 
it be in the nervous system, muscle, or any 
other place, has its complete set of 24 pairs 
of chromosomes. 

We have explained that the egg and 
sperm have only 24 single chromosomes, 
while the other cells of the body have 24 
pairs of chromosomes. The reason for the 
difference is that, in the formation of egg 
and sperm, there is one stage in which the 


Fig. 2.2. Formation of a new individual from the egg of the mother and the sperm of the father. 


The cells of the body of men and women 
have 24 pairs of chromosomes 


At maturity each germ cell has only 24 
single chromosomes. One member is 
taken randomly from each original pair 


At fertilization the chromosomes of the 
man and the woman pair up, so that the 
new individual gets 24 pairs again—half 
from his father and half from his mother. 


These two sets of chromosomes are all 
that one inherits from his parents 


If genes differ, one may dominate the other 


Brown-eye gene Blue-eye gene 
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ALL CHILDREN BROWN-EYED 
with both brown- and blue-eye genes 


Brown-eye genes are dominant. 
Blue-eye genes are recessive 


If genes are alike, they work together smoothly 
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ALL CHILDREN BLUE-EYED 


with blue-eye genes 


Recessive genes carried by the parent 
may be expressed in the offspring 
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3 CHILDREN BROWN-EYED: 1 BLUE-EYED 


Two of the brown-eyed children carry the 
blue-eye gene 


Fig. 2.3. The mechanism of heredity os seen in the 


inheritance of eye color. 


chromosomes do not duplicate themselves 
in cell division. Instead, the 24 pairs split 
up into two sets of 24, one set going to onc 
sperm cell or egg ccll—as the case may be 
—and the other set to the other cell. Con 
sequently, the egg and sperm cells possess 
only 24 single chromosomes. But, when 
the sperm fertilizes the egg, the cells of the 
new individual receive 24 pairs of chromo 
somes, one set of 24 from the egg and the 
other set of 24 from the sperm, 

Genes. If you could look at each pair of 
chromosomes under a powerful microscopc, 
you would see that cach one looks like a 
twisted string of odd-size and odd-shaped 
beads (see Figure 2.3). 
genes, and it is genes that are the basic 
units of heredity. They are known to be 


These contain 


complex chemical packets that have the 
unique ability of forming other packets just 
like themselves or, in some cases, only 
bearing a similarity to themselves. There is 
much that we do not know about these 
genes, but we do know that they direct the 
formation of every part of the body. In 
Chapter 22, we discuss the relation be- 
tween genes and chemical processes in the 
body. 

Genes always work in pairs, one of which 
came from the mother and the other from 
the father. A pair of genes working together 
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directs the development of some particular 
characteristic of the body or of behavior, 
Sometimes the two genes in a pair are 
identical even though they come from dif- 
ferent parents. In this case there is no 
doubt about the characteristic they will 
produce. If, for example, each gene of a 
pair produces blue eyes, the new individual 
will certainly have blue eyes (see Figure 
2.3). Often, however, the two genes of a 
pair are not identical; they may govern the 
same characteristic but in slightly different 
ways. If, for example, one gene determines 
brown eyes and the other one blue eyes, 
what will be the outcome? Usually, in this 
case, one gene dominates the other so that 
the dominant gene—the gene for brown 
eyes is dominant—directs the development 
of the characteristic while the other gene 
docs nothing. The other gene—in this case 
the one for blue eyes—is called the reces- 
sive gene, 

Sex determination, Because the chro- 
mosomes direct the development of all 


Fig. 2.4. The sex of o child is determined by the chromosomes of the father. 


THE SEX OF A PERSON 15 DETERMINED BY A SINGLE PAIR OF CHROMO: 


ife 


Women have two 
special chromosomes 
called X chromosomes 


Men have only one 
X chromosome paired 
with а much smaller 
one, a Y chromosome 
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structures in the body, they determine 
whether the new individual is male or fe- 
male (Figure 2.4). One pair of the 24 
pairs of chromosomes is especially con 
cerned with this matter. If this pair of 
chromosomes is identical, in which case 
both are called X chromosomes, the result 
will be a female. If one of these chromo- 
somes is not an X chromosome but is a 
different (and smaller) one called Y, the 
result is a male, 

From these facts it becomes apparent 
that the sperm of the father, not the egg of 
the mother, determines the sex of the new 
individual. Since each of the mother's pair 
of chromosomes is X, when they split up in 
the formation of eggs, cach egg will have an 
X chromosome, When the father's pair 
splits, however, one sperm gets an X chro- 
mosome and another sperm gets a Y chro- 
mosome. Whichever sperm fertilizes the egg 
determines the sex of the child. If it has a 
Y, the child is male; if it has an X, the 
child is female, 


An ogg fertilized 
by a Y sperm 
produces a boy 


I 
T2 


PRINCIPLES OF BEHAVIOR 


COLOR-BLIND 
MAN 


— | 
— RE 

NORMAL 

WOMAN 


A DAUGHTER MARRYING A 


NORMAL MAN m 
Halfthe — Halfthe Half the Half the 
daughters daughters sons are sons аге 
are are normal color- blind 
normal carriers 


Chapter 2 


ALL SONS ARE NORMAL since the only 
gene they receive is the normal one 
from the mother 


ALL DAUGHTERS ARE CARRIERS with the 
normal gene from the mother dominating 
the defective gene from the father 


A DAUGHTER MARRYING A 


m COLOR-BLIND MAN 


Half the Half the Half the Half the 
daughters daughters sonsare sons are 
are are normal color-blind 


color-blind carriers 


Fig. 2.5. The inheritance of color blindness as an example of a sex-linked characteristic. 


Sex-linked characteristics. The chromo- 
somes that control sex also direct the de- 
velopment of some other characteristics. 
For example, if a certain gene carried by the 
X chromosome is normal, the person has 
normal vision, but if this gene is defective, 
the person will be color-blind (sce Figure 
2.5). We know from genetic studies that 
the normal gene is dominant. Thercfore, 
for a woman to be color-blind, she must 
have two defective genes, one in each X 
chromosome. For a man to be color blind, 
however, only one defective gene is re- 
quired, because he has only one X chromo- 
some. Thus color blindness is much more 
likely in men than in women; it is in fact 
about sixteen times as frequent, Also, when 
a mother is color-blind, because both of 
her X chromosomes carry the defective 
gene, it is certain that all her sons will be 
color-blind, because a son receives a de- 


fective gene from his mother's X chromo- 
some and only a Y chromosome from his 
father. On the other hand, a mother with 
normal color vision may have onc defective 
gene and pass on color blindness to some 
of her sons—those who by chance get the 
defective gene. 

Color blindness is an example of a sex- 
linked characteristic. It is called sex-linked 
because it is determined by a gene carried 
by the same chromosome that also deter- 
mines the sex of an individual. Two other 
examples of such characteristics that may 
be mentioned are baldness and hemophilia; 
the latter is a defect in the clotting of blood 
that may let a person bleed to death from a 
relatively minor cut. 

Differences and similarities in heredity. 
Because we are all human beings and all 
have the same general sort of chromosomes 
and genes, we all resemble each other to 
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some degree. Yet each individual in the 
world receives his own particular grouping 
of chromosomes and genes from his par- 
ents. Every time a new egg or sperm is 
formed, it is a matter of chance which 
member of each pair of chromosomes goes 
into a particular cell, and cach time a 
sperm and egg unite to make a new indi- 
vidual it is a matter of chance which pair 
gets together. All combinations are possi- 
ble, and it turns out that there are an 
astronomical number of different kinds of 
fertilized eggs. This means that there is an 
extremely small chance that two indi- 
viduals would ever have exactly the same 
hereditary make-up. Thus we can expect to 
find wide individual differences among 
people in their heredity. 

‘There are, on the other hand, grounds 
for similarities. Brothers and sisters may be 
alike, because each one gets one-half the 
chromosomes of each parent. While each 
brother or sister gets his own particular 
grouping of chromosomes, many of the 
particular chromosomes the two get are 
identical. Of course, children also resemble 
their parents, because they have some of 
the same chromosomes. And they bear some 
resemblance to their grandparents, too. 
After all, the father and mother each re- 
ceived 24 chromosomes from each of their 
parents and give 24 out of this grand total 
of 48 to each child. Some of the chromo- 
somes the child has will be the same ones 
that one of the grandparents had, and so 
there will be some resemblance between 
them in some characteristics. 

Although individuals of common par- 
entage have somewhat similar hereditary 
characteristics, only in the case of identical 
twins, triplets, and so on do they have 
exactly identical heredity. In these cases, 
after the sperm penetrates the egg, the 
new cell divides normally into two cells. 
Then the two cells split off completely 
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from cach other and develop as two 
separate individuals. Since the two indi- 
viduals in this case come from one fertilized 
egg, they have identical sets of chromo- 
somes. 

A more common type of twin is thc 
fraternal twin. In this case, the mother 
produces two eggs at once, and two dif- 
ferent sperms from the father fertilize 
these eggs. These twins are no more alike 
in heredity than ordinary brothers and 
sisters. The reason, of course, is that the 
two eggs and two sperms carry different 
groupings of chromosomes, just as any two 
eggs and two sperms produced at different 
times do. Fraternal twins may not be of 
the same sex, whereas identical twins al- 
ways are. They may also differ in size, ap- 
pearance, and abilities. The only unique 
thing about fraternal twins is that they are 
born at the same time. As you will scc, the 
fact that they are born together is impor- 
tant because it means that they will have 
even more similar environments than 
ordinary brothers and sisters, 

Twins are important in the study of 
psychology because they give us the chance 
to separate the roles of heredity and learn- 
ing on the development of behavior. Since 
identical twins have exactly the same he- 
redity, any differences between them must 
be the result of differences in their environ- 
ment, Fraternal twins, on the other hand, 
should be no more alike in their heredity 
than ordinary brothers and sisters. ‘There- 
fore, any similarities that fraternal twins 
show and that brothers and sisters do not 
show can be attributed to the greater simi- 
larity of their training. 


[| PHYSICAL MATURATION 


It is necessary at this point to make a 
distinction between heredity and matura- 
tion. The term maturation refers to the 
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completion of developmental processes 
within the body. Heredity governs these 
developmental processes, but they must 
run their course to maturation before each 
part of the body is fully formed and ready 
to perform its normal function. Conse- 
quently, in order to observe the influences 
of heredity upon behavior, we must pay 
especial attention to the schedule of matu- 
ration. 

In the strict sense of the word, all matu- 
ration is a physical phenomenon, because 
it takes place in the organs of the body. 
On the other hand, in some instances it is 
possible to trace simultaneously changes 
taking place both in behavior and in the 
internal organs. For convenience, we shall 
take up such instances in this section 
under the heading physical maturation. It 
is also possible, however, to observe changes 
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in behavior, which undoubtedly are due to 
maturation in internal organs, without 
knowing precisely the processes involved in 
maturation. We shall consider such 
changes in behavior in a subsequent section 
entitled maturation of behavior. 

Timing of development. The relation of 


physical maturation to the development of 


behavior may be seen in the young fetus 
several months before birth. Physicians and 
scientists have sometimes had the oppor- 
tunity to study such fetuses when it has 
been necessary, for medical reasons, to rc- 
move them prematurely from the mothers. 
At first, the nervous system, muscles, sense 
organs, and glands develop separately and 
without any connection between them. At 
this stage of development, one can clec- 
trically excite the muscles and get them to 


contract. At a little later stage, the nervous 


Fig. 2.6. The neural mechanisms for responding to stimulation mature relatively early. A fetus, 


only 14 weeks after conception, reflexly lifts its leg in response to tactual stimulation. The sole 


of its foot is brushed with a hair. The fetus lifts its leg. The leg is lowered back to normal 


position. (Copyright by Davenport Hooker.) 
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system sends down nerves to the muscles; 
then one can excite the nervous system 
electrically and see contractions in the 
muscles. Finally, the sense organs connect 
up with the nervous system, thus making a 
sensory-motor arc. At this stage, one can 
produce a muscular response by stimulating 
a sense organ. Such a response is the most 
rudimentary of all patterns of behavior. 
(For a fuller discussion of the nervous sys- 
tem and the sensory-motor arc, see Chap- 
ter 21.) 

The timing of these developments varies 
somewhat with different parts of the 
nervous system, different muscles, and 
different sense organs. Some connections 
between muscles and sense organs of the 
skin are established within three months 
of conception, and thus some reflexes are 
possible at this time. Connections with 
the eyes and ears develop more slowly, and 
reflexes involving these senses do not ap- 
pear until about the seventh month. 

Maturation precedes behavior. One of 
the interesting and important things about 
this development is the large “margin of 
safety” that it provides. Organs mature, 
and connections are made, well in advance 
of the time they are needed. The human 
fetus stands practically no chance of 
surviving, for example, if it is born before 
the sixth month, yet it can make breathing 
movements in the fourth month. The fetus, 
similarly, makes walking movements with 
its legs in the fifth month; in the sixth 
month it will suck if its mouth or cheek is 
brushed, and it may grasp an object in its 
palm or even vocalize. The fetus will not 
need these elements of behavior until it is 
born, yet they are ready 2, 3, or 4 months 
ahead of time. 

By the time of birth, then, most of the 
teflexes and elementary forms of behavior 
are ready for use. Among them are the 
breathing reactions, sucking reflexes, crying 


MATURATION AND DEVELOPMENT 35 


reactions to cold and discomfort, and the 
other behavior patterns that infants necd to 
get along in the world. Many other pat- 
terns, however, that are not needed are not 
ready; they develop slowly after birth, and 
in some cases are not fully mature until 
the child is ten or twelve years old. 

The nervous system. Of all the organs of 
the body, the nervous system and the 
endocrine glands—we shall define the en- 
docrine glands below—are among the 
slowest to develop. Although the spinal 
cord, nerves, and lower parts of the brain 
are relatively mature at birth, the brain and 
particularly the cortex go on maturing for 
some time. Most infants, for example, are 
unable to follow moving objects with their 
eyes until several weeks after birth, because 
the pathways in the brain that are needed 
for this are not mature. 

The cerebral cortex (see Chapter 21), 
which is important for learning and more 
complex behavior, is even slower to ma- 
ture: Scientists have repeatedly observed 
that removal of the cortex (or lack of it) 
at birth and for several months afterward 
makes little “difference in behavior; they 
have concluded, therefore, that it is not 
functioning at that time. The ability to 
sit up, to crawl, and to walk all depend on 
the cortex, and it is not until it matures 
that infants are able to do these things. 
Most maturation of the cortex is com- 
pleted by the age of one to two years, but 
scientists can tell from electrical records of 
the brain's activity that some maturation 
goes on until a person is ten or fifteen years 
old.* 

The endocrine glands. Ihe term endo- 
crine applies to those glands of the body 
that empty their secretions, called Лог- 
mones, directly into the blood rather than 
into cavities of the body. The glands that 
do the latter are called exocrine glands. 
Examples of endocrine glands are the sex 
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velopment of perception, however, is not 
quite so simple. The young infant, for ex- 
ample, takes a good many months to use 
his eyes effectively in seeing objects in the 
world and in judging their depth. Is this 
delay due to the need for physical matura- 
tion or to the need for learning and prac- 
tice? Attempts to answer this question have 
led psychologists to study rats and apes 
raised in the dark and human beings whose 
vision has been restored relatively late in 
life. 

Rats who are raised in the dark seem to 
develop perception as they would normally. 
With little or no training, they are able to 
jump accurately to platforms placed at 
various distances, and this fact seems to 
mean that their depth perception is all 
right." If they are required to discriminate 
a bright from a dark panel, they do that 
normally, too. If, however, they must dis- 
criminate visual patterns, such as an up- 
right and an inverted triangle, they are a 
little slower than normal animals." All in 
all, most aspects of visual perception in the 
rat mature without much practice. 

Although this experiment with rats is 
rather conclusive, it is difficult to say 
whether it is representative of all species of 
animals, including man. Apes reared in 
darkness require considerable training be- 
fore they are able to discriminate different 
visual patterns." It is very probable, how- 
ever, that their eyes are damaged by long 
periods in the dark and, consequently, that 
their performance is not directly relevant 
to the problem of maturation. Similarly, 
human beings may take a long time to 
regain normal visual perception after cata- 
racts have been removed." Again it is likely 
that defects of the eyes, rather than matu- 
rational factors, account for the delay. We 
must therefore wait upon further research 
before we can state precisely how matura- 
tion is concerned in the visual perception 
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of higher animals. Our best guess at present 
is that maturation is concerned in the de- 
velopment of perception, but the details 
need to be worked out. 

= Restriction of human infants. Although 
psychologists are not yet certain of the 
exact role of maturation in human visual 
perception, they know that many other 
abilities do develop in children through 
maturation and without practice. They 
were able to learn this in part from the 
way in which Hopi Indians treat their in- 
fants.^ These Indians bind their infants 
tightly to a board so that the infants can- 
not move for most of the day. Usually the 
infant is unbound for only an hour or two 
a day while he is cleaned, and so he docs 
not get the same opportunity to practice 
sitting, creeping, and walking that normal, 
unbound infants do. Yet these bound 
children develop the ability to sit, creep, 
and walk just as rapidly as children who 
are never bound. So it takes little or no 
practice for a human child to develop these 
capacities. 

There are a good many studies in which 
infants have been restricted in various ways 
until long after they would normally de- 
velop certain kinds of behavior. Most of 
these studies convince us that very little 
practice is required for the development of 
these abilities. A dramatic case is that of 
a girl whose deaf-mute mother hid her 
from all outside social contact until she 
was more than six years of age.* When 
neighbors discovered the child, she could 
not speak; she uttered only incomprehensi- 
ble sounds. In 2 short months of training, 
however, she learned many words. By that 
time, she had started putting sentences 
together as fast as a child normally does at 
three years. Of course, she had to learn the 
vocabulary of English and the rules of 
constructing sentences, but her progress 
was rapid. Her case demonstrates strikingly 
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that the capacity for learning language is 
something that gradually matures without 
practice. 

Special training. One way to study matu- 
ration is to prevent or restrict training so 
that only maturation can be at work. That 
is the method that characterizes the studies 
we have just described. Exactly the oppo- 
site method, however, is also a good one. 
That is to give children special training to 
see whether abilities can be made to de- 
velop earlier than usual. Psychologists have 
made studies of this sort. In making them, 
they have tried to use identical twins as 
much as possible because such twins should 
have the same rate and level of maturation. 

"Johnny and Jimmy. One of the most 
famous studies of this sort turns out to be 
a bit disappointing because it was later 
learned that the twins were fraternal, not 
identical.“ Nevertheless, it is interesting to 
sec what happened in this case. Johnny was 
the twin that received the special training. 
Me was given expert guidance in such 


Fig. 2.8. Nanook of the North, 
Robert Flaherty's 1922 motion 
picture of Eskimo life, has pro- 
vided a lasting record of the 
ways of life in that culture, Since 
then the work of other famous 
photographers has contributed to 
our knowledge of many primitive 
societies, Here Flaherty's photo- 
graph records the practice of baby 
bundling, common in some Indian 
and Eskimo groups. Bundling re- 
stricts a baby's opportunity to 
Practice reaching, sitting, creep- 
ing, and walking, but it does not 
interfere with motor development. 
Such babies walk at about the 
same age as babies who are not 
restricted. (Photo by Robert 
Flaherty, FRGS. Copyright, Revil- 
lon Frères.) 
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activities as sitting, crawling, and walking 
and had lots of time to practice. He was 
also given special experience im activities 
like climbing and roller skating. All the 
while Jimmy was left to develop on his 
own, with even less than the normal 
amount of practice and training. As soon 
as Johnny had perfected an activity, then 
Jimmy was tested. 

In such basic things as walking, Jimmy 
caught up with Johnny in very short order. 
Once given the chance, Jimmy showed 
that he could equal Johnny with little or 
no practice. But in special activities where 
special techniques are helpful, Jimmy was 
at a disadvantage and sometimes failed to 
catch up with Johnny at any time. For 
example, in the task of climbing down from 
a pedestal, Johnny learned how to hang 
by his hands and drop to a mattress, Left 
to his own devices, Jimmy did not learn 
this feat and, as one might expect, acted 
afraid when left on the pedestal without 
guidance. 
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EL — Sie DN 
Fig. 2.9. Twins T and C at 38 weeks of age. The be- 
havior of the twins is practically identical. (Courtesy 
Dr. Arnold Gesell.) 


* Co-twin control study. A similar study 
with two girls who were identical twins was 
less extensive, but perhaps more precise." 
In this case, the infant receiving the train- 
ing, twin T, was trained in such activities 
as climbing stairs. After 6 weeks of inten- 
sive training, twin T' progressed from the 
point where she could not climb at all to 
where she could make five stairs in 26 
seconds. At this point, the control, twin G; 
was allowed to try the stairs. On her first 
attempt, she climbed all five stairs without 
help and without practice in 45 seconds. 
With only 2 wecks of training, twin C 
could make the stairs in only 10 seconds. 
The same results were found in other types 
of basic activity. 

The conclusions are that (1) matura- 
tion, not learning, is responsible for the de- 
velopment of basic activities; and (2) to 
the slight extent that special training helps 
to perfect a basic activity, it develops skill 
much more rapidly in the more mature 
individual. Of course, we do not know 
how fast twin C might have climbed the 
stairs if the experimenters had waited 2 
weeks longer than they did before giving 
her training. She might still have climbed 
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them in 10 seconds. It is not easy, how- 
ever, to find twins on whom to do such 
extensive studies, and once they are tested, 
they cannot be considered inexperienced 
any longer. 

Different heredities. We have described 
experiments in which the influence of 
maturation has been studied by the restric- 
tion of practice and by giving special train- 
ing. A third kind of experiment takes ad- 
vantage of the fact that maturation is 
determined by heredity. As we explained 
above, maturation is simply the comple- 
tion of developmental processes that are 
governed by the genetic make-up of the 
individual. For that reason, we may expect 
to find differences in maturation among 
individuals of different heredities. Such 
differences can be found, obviously, among 
animals of different species. Apes, for 
example, have a different heredity from 
human beings. It is instructive, therefore, 
to compare the two species in the matura- 
tion of comparable kinds of behavior. We 
shall describe two experiments in which 
such a comparison was made. It is also 
possible, of course, to find human beings 
who have different heredities and different 
levels of intelligence (see Chapter 15 for 
the relation between heredity and intelli- 
gence). We shall consider in this section 
studies of the benefits of training for indi- 
viduals of different intelligence. In each 
of these cases, the important point is that 
heredity sets a limit to maturation; matu- 
ration cannot exceed the limits of develop- 
ment laid down in the genetic make-up of 
the individual. 

* Donald and Gua. The limits set by 
heredity are brought out clearly in one ex- 
periment in which a nine-month-old boy 
and a seven-month-old female chimpanzee 
were brought up together like brother and 
sister.” The experimenters made every 
effort to treat the ape and their child 
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exactly alike. They treated both with the 
same affection, dressed them alike, and 
gave them the same chance to practice dif- 
ferent kinds of behavior like standing, 
walking, opening doors, eating with a 
spoon, and learning to use the toilet. Of 
course, the difference in heredity between 
the boy and the chimpanzee is tremendous, 
so the experiment gives us a chance to see 
how much this difference can be overcome 
by training. 

As one might expect, Gua, the chimpan- 
zee, developed certain kinds of behavior 
faster than Donald, the boy. The chimpan- 
zee has about one-third the life span of 
man and matures much earlier. It is inter- 
esting that Gua not only was better in 
such things as standing and walking in the 


Fig. 2.10. Donald and Gua, The 
chimpanzee and the human in- 
fant were reared together and 
treated alike. In many respects, 
the chimpanzee, Gua, developed 
тоге rapidly than Donald, but 
Donald caught up to and sur- 
Passed Gua, especially in the de- 
velopment of language. (From 
Kellogg, W. М. & Kellogg, 1. A. 
The ape and the child. New York: 
McGraw-Hill, 1933.) 
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beginning of the experiment but also 
learned to use a spoon sooner than Donald 
and developed faster in the capacity to 
respond to verbal instructions. But after 9 
months, when the study was ended, Donald 
had caught up on almost everything except 
strength, and he was beginning to develop 
capacities like language that Gua showed 
no signs of learning. 

The important point in this experiment 
is that the ape and the child developed ac- 
cording to their hereditary potentials. Even 
though the аре'ѕ special training allowed 
it to develop behavior normally seen only 
in humans, it very soon reached the limits 
of its hereditary potential and was far out- 
stripped by the child. 

* Talking apes. You have probably seen 
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or heard of talking birds, such as the par- 
rot. Some birds are indeed very good at 
uttering clear words, They are unable, how- 
ever, to use the particular word that is ap- 
propriate to an object or situation or to 
combine words in a novel way as human 
beings can. They do not possess the native 
ability to learn to use language in a mean- 
ingful way. 

Several attempts have been made to 
teach. human speech to apes, because they 
have a braim more nearly like man's than 
any other animal, and they can utter some 
articulate sounds. So far none of these at- 
tempts has succeeded very well. One ex- 
perimenter taught an orangutan to say 
"papa" and "cup" and to use these words 
with some mcaning, but the process was 
laborious."* More recently, a childless cou- 
ple took a newborn chimpanzee into their 
home and reared it as a child.” Their idea 
was that an ape might learn to talk if it 
were treated exactly like a human baby and 
given all the love and attention possible. 
After almost 3 years, however, although 
Viki, the chimpanzee, could occasionally 
use the words “mama,” "papa" and “cup” 
meaningfully, it had not developed its 
linguistic skills any more than that. 

So far as we know, then, apes can learn 
to use a few simple words only through 
painfully slow practice, and there is no 
evidence that they can ever learn to speak a 
variety of words or anything like sentences. 
So the limit of language ability in the ape 
is very low and can be realized only very 
gradually and by intensive training. Quite 
different, of course, is the human infant 
with his much greater hereditary potential 
for language behavior. 

"Individual differences in ability. As 
usual, it is much harder to be certain about 
hereditary differences in adults than it is 
in the cases of animals or infants that are 
easily controlled. We cannot be certain 


Chapter 2 


that some of the limitations people seem 
to have are always due to hereditary factors. 
But in some cases of feeble-mindedness, 
extreme brightness, special skills, talents, 
and so on, the suggestion is strong that 
heredity plays an important role. At least 
we know that when we test people we often 
find them greatly different in certain 
abilities. Then if we try to train them all, 
we find a rather interesting thing. The 
people who had the superior ability to 
begin with are even more superior to the 
others at the end of training?" In other 
words, the superior people profit more by 
training than the inferior people, presum- 
ably because they have higher potential 
ability. 

This point is made even more clearly 
and dramatically in the case of certain 
types of inherited mental defects. In these 
individuals, the hereditary limit of intclli- 
gence is low. Training may bring them up 
to a higher level of performance than they 
had before training, but it will never make 
them normal in intelligence. Futhermore, 
the same training given to a normal person 
will only accentuate the difference between 
the normal and the feeble-minded, because 
the normal person has fairly high limits of 
ability that can be developed by training. 

Maturation and learning. Our discussion 
above has emphasized the importance of 
maturation in the development of skills and 
abilities by showing (1) that behavior 
sometimes appears with little or no oppor- 
tunity for learning; (2) that, without the 
prerequisite maturation, training may be of 
little or no avail; and (3) that differences 
in heredity establish limits of maturation 
which cannot be overcome by training. 
These facts lead to the conclusion that 
maturation determines the rate and the 
ultimate limit of the development of the 
individual's abilities. A person cannot be 
taught something before maturation en- 
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Fig. 2.11. Differences in ability persist after training. 
Subjects were allowed periods of four minutes to 
underline all four-letter words in a page of type. 
They were given 15 such learning periods. The graph 
depicts the learning of two subjects, one of the best 
and one of the poorest. Note that, after 15 periods 
of practice, the difference in their performance was 
even greater than it was at the start. The conclusion, 
that training does not erase differences in ability, is 
typical of many studies, (After Anastasi, A, & Foley, 
J. P., Jr. Differential psychology. New York: Mac- 
millan, 1949, p. 210.) 


ables him to learn it, and if maturation 
does not endow him with the ability to 
learn it, he cannot acquire the ability. 
Translated into practical situations, this 
conclusion means that we waste our time 
When we try to "push" a child faster than 
his schedule of maturation permits. He can- 
not be taught to walk, to talk, or to develop 
any other skill until maturation makes him 
ready, It means, too, that we cannot expect 
training to make a person of poor, or even 
average, abilities into one of exceptional 
talents. All that can be done is to exploit to 
the fullest the abilities that unfold in matu- 
ration. 

Despite the limits imposed by matu- 
Tation, it may be taken for granted that the 
fullest development of the individual de- 
pends upon  learning—an incalculable 
amount of learning, day after day and ycar 
after year. In the sections below we shall 
See the importance of learning in the de- 
velopment of motor skills and language. 
Later, in Chapter 5, we shall consider the 
learning process in detail. Then, in many 
different chapters throughout the book, we 
shall have occasion to show how learning is 
an important key to the understanding of 
human behavior. 
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Before leaving the topic of maturation, 
however, we should make one additional 
point: Sometimes the optimal time to learn 
а skill is at the time of maturation, If this 
opportunity is missed, learning may be 
more difficult or even impossible.” We 
briefly mentioned two instances of this fact 
in our discussion above. In the case of the 
chicks reared in the dark, we said that, if 
the experimenter “kept the chicks in the 
dark too long, they made more errors in 
pecking than if he released them sooner.” 
In the case of the birds restrained from fly- 
ing, if the experimenter “forced the birds to 
wear the wooden halters too long, they did 
not fly when he released them.” In cach of 
these experiments, restriction of practice up 
to a certain point did not handicap the ап} 
mals’ development. Beyond that point, 
however, restriction retarded or prevented 
the acquisition of the skill. 

In another chapter of the book (Chapter 
23), we discuss in some detail a dramatic 
case of learning “at the right time.” This is 
the phenomenon of imprinting which has 
been demonstrated in birds.” Imprinting is 
very rapid learning that may take place only 
at the time maturation makes it possible. 
In this and the experiments mentioned 
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above, the important point is that the po- 
tentialities for learning may fade away if 
they are not utilized when they appear.” 
Whether this principle is as applicable to 
human beings as it is to animals, we do not 
yet know, for we do not have the necessary 
data. It is, however, an important possi- 
bility to keep in mind. 


п MOTOR DEVELOPMENT 


So far we have described the mechanism 
of heredity and the maturation of behavior. 
It is appropriate now to describe some par- 
ticular aspects of the development of be- 
havior, There are, of course, many kinds of 
development—in fact, every topic of psy- 
chology can be treated from a developmen- 
tal point of view—and we shall return 
often to the theme of development in 
many of the later chapters. But here we 
shall cover two aspects that are especially 
prominent in infancy and early childhood: 
motor development and language develop- 
ment. 

Psychologists and physiologists use the 
term motor as the adjective referring to the 
responses people make, including reflexes, 
general posture, ability to walk, and manual 
movements. The basic motor abilities de- 
velop during a period which extends from 
before birth to about the age of two years. 
The skills acquired during this period serve 
as the foundation for all the vast variety of 
things that people later learn to do. 

Prenatal development. During the pre- 
natal period, the individual exists as an 
aquatic creature and as a parasite within the 
body of its mother. Here it is well protected 
from harmful stimuli, with all its needs 
supplied. On the whole, the uterine en- 
vironment is relatively constant, and it is 
relatively similar from one woman to an- 
other. 

To the psychologist, the important fea- 
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ture of the fetal period is the unfolding of 
behavior that takes place. In a few short 
months—sometimes they seem long to the 
mother—the nervous system and other 
parts of the response mechanism almost 
completely mature. By the seventh month 
of prenatal life, most reflex patterns are 
fully developed. Among them are turning 
movements of the trunk and head, flexing 
and extending the limbs when touched, 
grasping objects that touch the palms of the 
hands, sucking when a nipple or similar ob- 
ject touches the mouth, and crying when 
in discomfort. Normally the unbom baby 
does not need all these patterns of behavior 
so soon, but they are there in case the baby 
is born before normal term. 

Infancy. Most of the features of the pre- 
natal environment—temperature, darkness, 
quiet, watery environment—are relatively 
constant and require no adjustment on the 
part of the fetus, Birth changes all that. It 
thrusts the infant suddenly into a highly 
variable environment. In this environment, 
food is available only at intervals, the tem- 
perature changes from time to time, and 
lights, sounds, and other stimuli impinge 
intermittently on the infant. The newborn, 
of course, must now breathe to get his own 
oxygen. All this requires the infant to make 
his own adjustments and begin to establish 
some independence of the environment. He 
must ingest and digest his own food, and 
he must regulate the temperature of his 
own body. It usually takes a few days to 
make these adjustments well, and in the 
course of them, he may lose a little of the 
weight that he had accumulated before 
birth. 

After that, the newborn enters the stage 
of infancy, which lasts for about two years. 
The most important events of this period 
are motor; the infant gains skill in control- 
ling his own body. In contrast to the new- 
born, for example, the child of two is а 
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miracle of muscular precision. He has good 
postural control in a wide variety of po- 
sitions. In fact, he often gets into positions 
that seem impossible to adults. He can walk 
forward, backward, and sideways, and he 
can go up and down a flight of steps. He 
has developed a good deal of skill with his 
hands—good enough, in fact, to pick up a 
small pellet with his thumb and forefinger. 

If we chart carefully, as several psycholo- 
gists have done," the things the infant can 
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do from month to month and year to year, 
it is easy to see clearly that there is a pat- 
tern of development. The infant lifts his 
head before he sits up, he sits before he 
crawls, and he crawls before he walks. 
Actually, there are many little—and, to the 
parent, very important—details in this de- 
velopment. Yet they fit into an orderly se- 
quence; they make a pattern, This pattern 
is almost exactly the same in every human 
infant, and each infant passes through the 
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TABLE 2.1. Stages in motor development. The skills listed here illustrate the progressive develop- 
ment of control over different groups of muscles. This development proceeds in an orderly fashion 
from the head region down the body and out to the ends of the limbs. For the explanation of Q,, 
median, and Q, see discussion on p. 47 of the text. 


m Age, weeks 
Description of stage KA = a 
First-order skills (control of the neck muscles): 
On stomach, chin up 22 2 3 7 
On stomach, chest up 22 5 9 10 
Held erect, stepping 19 11 13 15 
On back, tense for lifting 19 14 15 18 
Held erect, knees straight 18 13 15 19 
Sit on lap, support at lower ribs and complete head control 22 15 19 20 
Second-order skills (control of trunk and upper-limb muscles): t 
Sit alone momentarily 22 21 25 26 
On stomach, knee push or swim 22 22 25 27 
On back, rolling 19 25 29 32 
Held erect, stand firmly with help 20 29 30 33 
Sit alone one minute 20 27 31 34 
Third-order skills (beginning of body-limb coordination in 
prone position): 
On stomach, some progress v 33 37 Ж 
On stomach, scoot backward 16 34 40 6 
Fourth-order skills (balance in upright position with support; 
locomotion in prone position): 
22 41 42 45 
Stand holding to furniture 
aa йт 22 41 45 45 
Walk when led 21 F E 5 
Pull to stand by furniture 17 
Fifth-order skills (unsupported locomotion in upright position): ^ Б 
Stand alone 21 5 
21 59 64 67 


Walk alone 


— . — ——ñ—ũ —kHſ . — — 


of twenty-five babies. Vol. |. Postural and 


Adapted fi Shirley, M. M. The first two years, а study 
apted from Shirley, 1931, p. 99. 


locomotor development. Minneapolis: Univ. of Minnesota Press, 


REACH AND MISS 


SIT ON HIGH CHA 


GRASP 


STAND HOLDING 
FURNITURE 


Fig. 2.12. The sequence of motor development. 
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same steps in the course of his development. 
As we might suspect, the pattern is so uni- 
form because it is largely the result of matu- 
ration of the response mechanism. 

Because there is a pattern to develop- 
ment in infancy, it is possible to construct 
norms for development. We may state, for 
example, that the infant can pick up a pea- 
sized object at seven months, begins to 
creep at nine and a half months, etc. These 
are ages at which the average child displays 
a particular skill; we call them norms. 
Many parents buy books that give detailed 
norms and then watch Junior with bated 
breath to sec whether he progresses on 
schedule. They should remember, however, 
that norms are only averages, that some in- 
fants will be slower and some faster in ac- 
quiring successive stages of skill. They 
should realize, too, that speed of motor de- 
velopment has very little to do with intelli- 
gence,” for the child whose motor develop- 
ment is slow (but in the normal range) is 
as likely to have high or normal intelligence 
as the one who is rapid (see Chapter 15). 

"Orders of skill. The various stages in 
the development of motor abilities leading 
up to and included in walking have been 
divided into five orders of skills, These have 
been listed in Table 2.1. By studying the 
table carefully you can see what they are 
and when they are reached in slow, average, 
and fast rates of development. 

On the average, by eighteen and a half 
Weeks the child is able to control the mus- 
cles which support the head and upper 
trunk and can move them quite skillfully 
at will. This is a first-order skill. 

Second-order skills include the ability to 
control the lower trunk muscles and pre- 
liminary use of the lower limbs. During 
this stage the child can support himself in 
4 sitting position, and if he is held, his legs 
Can support the rest of his body. Notice 
also that he is now able to make the push- 
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ing and pulling movements with his arms 
and legs (swimming motions) which an- 
ticipate the actual movements forward and 
backward, still on his stomach, which occur 
in the next stage. 

In the next 7 months the child acquires 
the next three orders of skills: creeping and 
crawling on all fours; standing and walking 
with support; and finally, the ability to 
stand and walk alone. We have selected 
representative skills from each of the five 
orders and have drawn pictures to show 
how the child looks when performing them, 
You see them in Figure 2.12. 

= Norms. The age of appearance of each 
of these various skills which are preparatory 
to walking is shown in Table 2.1 in three 
columns. The median age for a skill is the 
age by which half the children studied 
showed that skill. The column labeled Q, 
gives the age by which the most advanced 
25 per cent showed the skill, and the col- 
umn labeled Q, is the age by which 75 per 
cent of the children in the group demon- 
strated the skill. This, of course, is an cx- 
ample of variability in rate of development 
which we have already mentioned. 

Consider, for example, the second-order 
skill of sitting alone, The median age at 
which this behavior appears may be thirty- 
one weeks, but we notice that one-quarter 
of the children can sit alone by twenty- 
seven weeks and fully another quarter have 
not yet reached this stage of development 
by thirty-four wecks of age. If we were to 
cite the full range of ages at which children 
first sit alone, it would be much greater 
than the seven weeks given here. Conse- 
quently, although we may have a good idea 
of the order in which skills appear and how 
the attainment of cach level sets the stage 
for the development of succeeding patterns 
of behavior, it is unwise to try to predict 
the exact age at which any specific skill will 
appear for any individual child. 
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= Advanced skills. Once the child has 
mastered the art of getting about, he pro- 
gresses rapidly to more advanced skills like 
walking up and down stairs, jumping, hop- 
ping, skipping, and running. As he develops 
speed and accuracy he begins to coordinate 
all these skills into more complex activities. 
So the little girl who formerly used her doll 
carriage to steady herself as she took her 
first halting steps now casually wheels her 
"baby" to the store on a "shopping" tour. 
The boy who at first was content merely to 
balance himself sitting on a tricycle, now 
hitches on a wagon and goes tearing off 
down the road playing fire engine. 

Prehension. Prehension is a term de- 
noting the grasping of objects. The simplest 
kind of prehension is palmar grasping; in 
this, the object is grasped in the palm of 
the hand, as when a person hangs from the 
limb of a tree or takes hold of the rungs 
of a ladder. By using the thumb in apposi- 
tion to the index finger, a finer prehension 
is possible, as when a person picks up a 
pencil or uses a pair of tweezers. This kind 
of prehension, which is limited to human 
beings and some of the apes, enables us to 
manipulate objects with considerable pre- 
cision. It accounts for many of the feats of 
skill that only human beings are able to per- 
form. 

= Order of development. Prehensile abili- 
ties develop rather slowly in the infant. 
Like locomotion, they grow out of more 
basic patterns of behavior that must de- 
velop beforehand. First the infant must be 
able to make contact with an object which 
is some distance in front of him. Then he 
must learn to grasp it and manipulate it in 
an efficient manner. When an object is 
placed before a baby, the earliest kinds of 
response he makes to it are more or less ran- 
dom arm-waving motions. By about the 
fourth month, however, the arm move- 
ments are directed toward the object, and 
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he can grasp it after a few misses. The ob- 
ject is grasped with the whole hand, gener- 
ally in the palm. 

These reaching movements follow a defi- 
nite pattern." At first, as we have noted, 
they are random movements that involve 
the whole arm. Later the movements are di- 
rected at the object, and the arm is used 
more or less as a rake—the object is swept 
in with a roundabout motion. Soon, as the 
infant gains more control of the various arm 
muscles, he can use the forearm indepen- 
dently of the upper arm and eventually the 
wrist separately from the arm. By this time, 
the reaching movement that was originally 
a circular pattern has become a straight-line 
direct approach. 

Between the third and fourth months 
another important ability appears and de- 
velops along with the reaching movements. 
This is the ability to move the thumb in 
apposition to the other fingers. This is one 
ability, as we pointed out above, that no 
other animal except man and some of the 
apes has. You can see how important it is 
if you consider the multitude of things you 
would not be able to do without it. 

So we find that as the infant develops the 
ability to reach out and grasp objects, his 
ability to manipulate them keeps pace. 
Figure 2.13 illustrates the development of 
these basic prehensile skills. 

* Maturation. There is a good deal of evi- 
dence that maturation, rather than learning, 
is the important factor in the development 
of locomotion and prehension.” All chil- 
dren develop these skills in the same se- 
quence, and there is relatively little varia- 
bility in how any particular behavior pat- 
tern is expressed. After the child gets the 
fundamental ability “down pat,” we see а 
great deal of variability in how each child 
uses it. Here the influences of the environ- 
ment come into play and learning increases 
in importance. This, of course, is seen most 
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clearly in the different kinds of toys boys 
and girls play with and the kinds of games 
they play. 


a LANGUAGE DEVELOPMENT 


There are many kinds of languages, and 
taken all together, they refer to means of 
communication. Thus we can say that many 
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other animals use some sort of language, 
but no other Species approaches the cx- 
tremely complicated but efficient oral lan- 
guage which humans use. What we are 
Boing to emphasize particularly is the de- 
velopment of speech—the oral language. 

Early Vocalization. Although the infant 
does not use words to communicate to 
others until after the first year, other means 


REACHING 


GRASPING 


Fig. 2.13. Stages in the development of reaching ond grasping. (A) sweeping movement ot 
about 22 weeks sometimes misses; (B) direc! approach at about 46 weeks; (C) the Angers 
squeeze the cube against the palm while the thumb remains passive—about 24 weeks; (D) fin- 
gers curl over the cube, and the thumb opposes them—obout 30 weeks; (Е) only the thumb and 
the tips of the fingers are used—about 52 weeks. (After Halverson, H. M. An experimental 
study of prehension in infants by means of systematic cinema records. Genet: Psychol. Monogr., 


1931, 10, 107-286.) 
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of communication are in evidence as early 
as the first or second month. At birth the 
vocalization of the infant is restricted to 
crying and perhaps some sort of grunting 
noises. Anyone who has been around a 
young baby cannot fail to be impressed 
with such behavior. By the second month, 
general undifferentiated crying has changed 
to different types of cries for various states 
of discomfort. One cannot always tell from 
the cry just what is wrong, but it does com- 
municate distress of some kind. On the 
other hand, gurgling and other miscellane- 
ous sounds signify contentment and well- 
being. Thus, by the end of the first month, 
the child is using sounds to communicate 
his needs and feelings to others around him. 
As he grows older and the relevant mus- 
cles mature, many other sounds appear in 
the repertoire of the child. In Table 2.2 
some of these are listed. In time he enters 
the so-called babbling stage, when he seems 
to enjoy just making these sounds over and 
over again. Many of the sounds the baby 
makes defy written representation, even 
with a phonetic alphabet, but babbling is 
necessary and important bectuse it provides 
practice with the vocal muscles and lets the 
child hear its own sounds. Indeed, fecling 
how sounds are made and at the same time 
hearing the actual sound helps the infant 
learn later to associate spoken words with 
the objects they refer to,“ By the sixth 
month the baby can produce practically all 
the vowel and consonant sounds. These are 
often combined in simple ways and те- 
peated over and over again. Without un- 
derstanding the significance of the sounds, 
the child may say “mama,” or “dada,” or 
“te-re-re.” By the ninth or tenth month he 
can imitate sounds made by others. From 
this point it is casy to see how any of these 
sounds can be associated with a particular 
object in the environment, especially if the 
sound and the object are presented together 
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TABLE 2.2. The development of language in 
the infant. This table combines the results of 
eight major studies of infant development, The 
average age at which each kind of language 
behavior appears is given in months. The two 
numbers represent the range of average ages 
obtained in the different studies. 


Average age, 


months oft 

Language behavior birth 
Cries, grunts, and makes other respirant 0 
sounds 
Makes different sounds for discomfort, hun- 
ger, and pain 1 
Makes vowel sounds like ah, иһ, ay 1-2 
Looks toward sound of human voice 2-4 
Babbles and coos 3-4 
Tolks to self, using sounds like ma, mu, da, na 4-6 
Makes sounds of pleasure and displeasure 5-6 
"Sounds off" when he hears a familiar 
voice 6-7 


Puts sounds together and repeats them over 
and over like mamamamama, booboo, 
dadada 6-9 


Imitates sounds made by others 9-10 


Understands gestures (can wave bye-bye 
and often can say it) 9-12 


Understands and responds to simple com- 
mands ("Hold the spoon," "Look at the doll- 


baby”) 11-15 
Imitates syllables and simple words (the first 

word?) 11-15 
Says two different words 12 
Says three to five different words 13-18 


Understands and responds to the "dont's" 
("Don't touch that,” "Don't spit it out") 16-20 
Names one object or picture in book (cup, 
ball, doggy, baby, etc.) 17-24 


Combines words into phrases ("Go out,” 
"Give me milk," Where ball") 18-24 


Identifies three to five familiar objects or 
pictures 24 


Uses phrases and simple sentences 23-24 
TT:: . 

Modified from McCarthy, Dorothea. Language de- 
velopment in children. In L. Carmichael (Ed.), Manual of 
child psychology. New York: Wiley, 1946, p. 482. 
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to the child repeatedly. Figure 2.14 indi- 
cates how this may happen, 

Comprehension. Many studies have 
shown that the child can respond to sounds 
long before he can make the sounds him- 
self.” By the fourth month he reacts posi- 
tively to the sound of a human voice by 
turning his head toward the speaker. At six 
months he can distinguish between differ- 
ent tones of voice. He responds differently 
to angry and friendly talking and will stop 
doing something at the sound of a warning 
tone, 
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By ten months he can respond ade- 
quately to commands, especially when these 
are accompanied by gestures. He can wave 
bye-bye after having his hand waved for 
him a few times. If his mother says, “Put 
the spoon in the cup,” and points to these 
objects, he quickly learns to associate the 
sound of the word with the object to which 
it refers, 

Gestures. A baby uses gestures at an 
early age, and these constitute an important 
aspect of his prespeech language behavior. 
By pointing or reaching, the child can con- 
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Fig. 2.14. Associating a sound with an object. (A) Uttering the sound is associoted with 
hearing it; (B) an adult makes a similar sound which the child imitates; (C) the sound is often 
accompanied by the object to which it refers; (D) sight of the object is sufficient to produce the 
sound. (After Allport, F. H. Social psychology. Boston: Houghton Mifflin, 1924.) 


52 PRINCIPLES OF BEHAVIOR 


vey information to others and can satisfy 
his wants. Turning his head or simply push- 
ing the spoon away is a very effective 
method of demonstrating that he doesn't 
want any more. In fact, if the child can 
generally control his environment and get 
what he wants by using gestures, he may 
be slow to give them up and to learn to 
use words instead. 

The use of words. Although it may not 
seem so, it is relatively difficult to deter- 
mine the age at which the average child 
utters his first word. What do we mean by 
the first word? Our criterion is that the 
sound made must refer to a specific object. 
"That is to say, when the child says "ball" 
he must mean the spherical object used in 
games, not toys in general. "Dada" must 
refer to one man, not to all men. The sound 
must not be made randomly when his fa- 
ther by coincidence happens to be present. 
Since the development of speech is a grad- 
ual process, it is difficult, if not impossible, 
to pin down the age at which the first word 
is spoken. (Sometimes two or three words 
emerge at about the same time.) If we 
combine the observations ‘of many child 
psychologists, however, we can say that on 
the average the first word is spoken between 
the tenth and thirteenth months. 

Once the first word appears, the vocabu- 
lary increases rapidly. Nouns, generally re- 
lated to things in the immediate environ- 
ment, come first; then verbs; then adjec- 
tives and adverbs; with pronouns appearing 
last.“ Children seem to have more diffi- 
culty in learning the correct use of pro- 
nouns than any other part of speech. Such 
remarks as “Pick my up” or “Me going out- 
side” are typical. 

As the child’s vocabulary increases, he 
begins to combine the words he has learned 
into sentences. The first type of sentence 
he uses consists of a single word. He may 
say, “Eat,” to mean “Give me something 
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to eat,” or “Out,” meaning “I want to go 
out.” Sometimes people misinterpret this 
sort of speech, but it is reasonably efficient. 
Later the infant begins to string two or 
three words together. By about the age of 
two we might hear the following sentences, 
which are incomplete but which contain 
all the essential words: Where the doggy 
go?” “No night-night!” “Meredith going 
on swing.” “When baby wakes up, me give 
her bottle.” 

Intelligence and sex. We have traced 
the main steps in language development 
in the infant. Maturation plays a part in 
it; so also does learning. In addition other 
factors enter the picture, and we ought to 
say a few words about them. 

Intelligence is one such factor. People 
commonly believe that the children who 
talk the earliest are the most intelligent. 
They are partly right. One psychologist, for 
example, who worked with gifted children 
with IQs above 140* found that such 
children began talking, on the average, 4 
months earlier than the average child." 
Children of subnormal intelligence, on the 
other hand, are several months slower than 
the average child in beginning to talk. In- 
deed very feeble-minded children may never 
learn to talk. There are, however, many 
reasons why a child may be slow to talk, 
and he is not necessarily deficient in intel- 
ligence if he is slow.” 

The sex of the child is another factor in 
learning to talk. Psychological studies of 
this factor reveal that on the whole girls are 
slightly ahead of boys in most measures of 
language skill. In such studies we must con- 
trol intelligence and socioeconomic back- 
ground, and we must be careful not to usc 
situations which favor one sex over the 


* Less than 2 per cent of the general popula- 
tion are this intelligent. For a more detailed ex 
planation of the IQ and its meaning, scc 
Chap. 15. 
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other (for example, testing with toys that 
only boys would be interested in). At all 
ages studied, girls use more words per sen- 
tence than boys, they begin to talk earlier, 
they articulate better, they are more casily 
understood, and they have larger vocabu- 
laries, especially when they are young? 
One study even substantiates the popular 
notion that girls are more talkative than 
boys and are so from a very early age—the 
difference, however, is slight.” 

Social environment. Once the child has 
matured enough to control his speech 
mechanism, further progress depends to a 
great extent upon learning. And, at this 
carly stage, how rapidly he learns depends 
upon the amount and kind of stimulation 
he gets from the environment around him, 
The environment is a complex of many 
factors and people. 

The parents make up one important part 
of the environment. If the child gets what 
he wants from his parents by gesturing, he 
is more reluctant to give up this form of 
communication in favor of learning to 
speak. If the child’s parents do not bother 
to point out objects to him and pronounce 
their names, he will build his vocabulary 
more slowly. If they consistently use baby 
talk (because it is cute) or if they are 
sloppy in their pronunciation and sentence 
Structure, the child will develop bad speech 
habits which will be extremely difficult to 
break. It is just as easy for a child to learn 
to say "thank you" and "train" as it is to 
learn “ta-ta” or “choo-choo,” once he 
Teaches the stage at which he can pro- 
nounce the relevant sounds. If he is not 
ready (able) to pronounce a particular word 
correctly, no great harm will be done by 
putting off teaching it to him. There are 
many other words which he can learn to 
Say correctly at that time. 

Many studies have shown that twins are 
more retarded in speech development than 
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single-birth children. One experimenter re- 
ports that five-year-old twins used sentences 
of about the same length as three-year-old 
singletons." Another study showed, how- 
ever, that after twins began school they 
were not so far behind single children.“ 
The likely explanation of these findings is 
that twins are left alone together in the 
home more often than single children and 
consequently they do not have the advan- 
tage of stimulation from older, i.e., more 
skilled, talkers, 

Bilingualism is another aspect of the so- 
cial environment that affects speech devel- 
opment. If two languages are spoken in the 
home or if the child is forced to learn a 
foreign language while he is still learning 
his mother tongue, he gets confused and 
his skill in both languages is retarded. In 
one study it was found that it is better for 
children in a home where two languages are 
spoken to hear each one from a different 
adult, cach adult using one language ex- 
clusively.” 

One finding which has been consistently 
reported is the high relationship between 
the socioeconomic status of the family and 
the rate of development of language. In 
one study,” the language of poor children 
was compared with that of well-to-do chil- 
dren by taking records of what they said 
for 6 hours. The well-to-do children, it 
turned out, did better than the poor chil- 
dren in every aspect of language that was 
considered, At all carly ages the level of 
language ability of children of well-edu- 
cated, well-to-do families is higher than 
those from poorer, less educated families 
even when the factor of intelligence is ex- 
cluded from the picture. 

If we consider that learning from a 
stimulating environment is necessary for 
rapid development of speech, it is easy to 
understand the data concerning socioeco- 
nomic background. A home with well- 
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educated people in it is more likely to have 
books, pictures, music, and even a wide 
variety of the more prosaic articles of house- 
hold furniture. If the family is well-to-do, 
ilso, the number of places to go, activities 
to engage in, and things available all in- 
crease proportionately. In fact, it has been 
found that the greater the number of toys 
a child has and the greater amount of travel 
he experiences, the faster he acquires vo- 
cabulary and sentences. Then again, well- 
to-do parents usually have more time to 
spend specifically teaching a youngster. 

We can say in conclusion that the 
greater the variety of experiences that are 
made available to the child and the more 
time that is spent in teaching him about 
the world, the greater his mental develop- 
ment in general and his language develop- 
ment in particular. 


UMMARY 
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This concludes our discussion of devel- 
opment in this chapter. We have covered 
only motor development and language de- 
velopment. There are, of course, many 
other aspects of psychological development 
These are more appropriately considered, 
however, in other chapters along with the 
more general treatment of topics. Emo- 
tional development is considered in thc 
chapter on emotion (Chapter 4), percep- 
tual development in the chapter on percep: 
tion (Chapter 7), personality development 
in the chapter on personality (Chapter 9), 
and intellectual development in the chap 
ter on intellectual abilities (Chapter 15). 
Therefore, to obtain a more complete pic 
ture of the development of behavior, the 
student should tum to the developmental 
sections of these chapters. 


1, Chromosomes are the transmitters of heredity and govern the bio- 
logical charactaristics of each new individual. Through such characteristics, 
they indirectly control the maturation of the nervous system and sense or- 
gans, whose functions are essential in behavior. 

2. Because chromosomes from the two parents randomly pair up in the 
child, each individual is different from every other, except for cases of 
identical twins and triplets who begin life as a single cell. 

3. During the months immediately before and after birth, various organs 


within the individual are maturing in preparation for their normal func- 
tions. Maturation proceeds on a time schedule that is relatively similar for 
all normal individuals of a species. It so precedes behavior that by the time 
a function is needed the organs for carrying it out have matured. 

4. The development of reflexes and motor abilities, such as sitting, 
standing, and walking, is almost wholly a matter of maturation. 

5. More complex abilities, though capable of considerable training, are 
limited by the hereditary potential of a person. No amount of training, for 
example, can make an ape use language as human beings do, nor can dif- 
ferences among people in intellectual ability be erased by special training. 

6. Motor skills develop in the infant in a pattern that is similar for all 
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children. This makes it possible to set up norms for the ages at which such 
abilities as grasping, sitting, and walking should appear. Some individuals 
are slower than others in their development, but they are not necessarily 
any less intelligent. 

7. Prehension is a particularly important aspect of motor development 
because it is necessary for the acquisition of other skills that involve the 
manipulation of objects. 

8. Infants begin life with no more language than their cries and grunts. 
As their language mechanism matures, they make more and more different 
sounds. Even before they can use these sounds as language, they begin to 
comprehend the meanings of words that they hear, and they also can com- 
municate some of their wants with gestures and cries. 

9. When the first word appears at about one year of age, it is used as a 
sentence, which usually means, “I want such and such.” After that, vocabu- 
lary grows by leaps and bounds. 

10. Language ability depends in part on maturation, but also on other 
factors. Those who talk earliest will, on the average, later prove to be the 
most intelligent. 

11. Girls tend to talk a little earlier than boys. Single children also tend 
to talk earlier than twins. By and large, those with a more stimulating 
home environment make more rapid progress in language development 
than those with a poorer environment, 
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ONE MAN WANTS to be a doctor. Another 
strives for power in the politfeal world. Here 
is a person.who is ravenously hungry and, 
at the moment, wants to do nothing but 
eat. A girl is lonely; she wants friends. A 
man has just committed murder, and we 
say that his motive was revenge. These are 
just a few examples of motives and wants 
that play so large a part in human behavior. 
"They run the gamut from basic wants like 
hunger and sex to complicated, long-term 
motives like political ambition and the de- 
sire to get married. We never see these 
wants directly, but we know they exist from 
how we feel, from what people do and say, 
and from what they seem to work for. 


The first part of this chapter was drafted by 
Eliot Stellar of the University of Pennsylvania 
and the latter part by Clifford T. Morgan of The 
Johns Hopkins University. 
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hapter 3 MOTIVATION 


| ETT: NATURE OF MOTIVATION 


Several hundred words in our everyday 
vocabulary refer to people's motives. Some 
of the more common ones are wants, striv- 
ing, desire, need, motive, goal, aspiration, 
drive, wish, aim, ambition, hunger, thirst, 
love, and revenge. Each of these many 
words has its own connotation and is used 
in a certain context. Many of them can be 
defined with reasonable precision and prove 
uscful to us in the scientific study of moti- 
vation. The problem of terminology is nev- 
ertheless difficult, and the student should 
pay especial attention to the way in which 
we use terms in this chapter. The general 
term motivation refers to behavior that is 
instigated by needs within the individual 
and is directed toward goals that can satisfy 
these needs. 
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The motivational cycle. Three general 
aspects of motivation may be distinguished. 
Each has an effect on the other, and each 
may be named in several ways. Each may 
be thought of as a stage in a cycle, for the 
first leads to the second, the second to the 
third, and the third to the first (see Figure 
31). 

Any one of three names may be given to 
the first stage of the motivational cycle: 
need, drive, or motive. These terms are al- 
most, but not entirely, synonymous. Need 
refers to a lack or deficit within the indi- 
vidual. We customarily distinguish between 
physiological needs, on the one hand, and 
derived needs on the other. A physiological 
need is some tissue deficit in the body, for 
example, lack of food, air, or water. A de- 
tived need may be the lack of something 
quite subtle such as affection, recognition, 
or prestige. The term drive is often used 
interchangeably with need, but it has the 
further implication that a need supplies an 
impetus to behavior. The animal that is 
hungry or thirsty, for example, appears to 
be driven in search of food. Motive, simi- 
larly, is not used very differently from drive 
or need, but it implies that a drive has 
direction toward some particular goal. If we 
speak of prestige motives, we imply that be- 
havior is directed to the goal of achieving 
prestige. We shall use these terms with their 
slightly different shades of meaning, through- 
out. 

A second stage in the motivational cycle 
may be given the general label of instru- 
mental behavior. This is any behavior that 
is instrumental in satisfying a need, drive, 
or motive. Instrumental behavior may be 
some general activity or restlessness as, for 
example, the flouncing and crying of the 
hungry infant. It may be some reflexive or 
instinctive activity such as suckling at the 
mother’s breast. Or it may be some highly 
complex learned behavior such as the cam- 
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paign activities of a politician seeking elec- 
tion to office or the work of a carpenter in 
building a house. There are special terms 
that apply to each kind of instrumental 
behavior, and we shall consider them a little 
later in the chapter. It should also be noted 
that instrumental behavior is an important 
concept in understanding the subject of 
learning and is discussed further in Chap- 
ter 5. 

A third stage in motivation is called the 
goal or incentive. Instrumental behavior is 
directed toward this goal, and when the 
goal is achieved, the need, drive, or motive 
is satisfied. If a person is hungry, his goal 


_is to cat; if his need is sex, his goal is sexual 


satisfaction; if it is affection or companion- 
ship, his goal may be marriage, joining a 
club, or going to the local poolroom. In- 
centives are the same thing as goals except 
that they imply a certain control over moti- 
vated behavior. If, for example, an experi- 
menter wishes to have a rat learn a maze, 
he may use food as the incentive to induce 
the rat to run the maze. If an employer 
wishes to increase his production, he may 
use bonuses as an incentive to spur addi- 
tional effort. 
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Fig. 3.1. Stages in the motivationol cycle. Motivation 
begins with a need. This gives rise to instrumental 
behavior which, if successful, leads to a goal. This, 
in turn, relieves the need. 
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In the case of the basic physiological 
needs, goals are relatively fixed and un- 
changeable. If one is thirsty, for example, 
water is about the only goal that will do, 
although there are many forms in which 
the water may be consumed; if he is hun- 
gry, nothing but food will do. For more 
complex derived needs, however, several 
alternative goals may satisfy the same need. 
A need for recognition, for example, may 
be satisfied by becoming a pillar of the 
church, rising to eminence in politics, or 
becoming the best golf player in town. So, 
though goals must be appropriate to one’s 
needs, the study of goals is itself a complex 
aspect of the study of motivation (see 
Chapter 10). 

Physiological motivation. Before going 
on, let us illustrate these three stages in 
motivation by considering an incident in 
physiological motivation that occurred in a 
hospital a few years ago.’ A three-year-old 
boy was brought into the hospital for ob- 
servation because he showed certain abnor- 
malities of physical development. After 
seven days on regular hospital diet, the boy 
suddenly died. Autopsy sh6wed that the 
adrenal glands on the top of his kidneys 
were abnormal, Normally the adrenal 
glands keep the salt of the body from 
flowing out in the urine. But in this abnor- 
mal case, the boy had lost salt faster than 
he could replace it on the standard hospital 
diet. It seemed clear that the boy died of 
a salt deficiency. 

After the boy's death, his parents re- 
ported that from birth he had never eaten 
"properly." Unlike most children, he hated 
anything swect, but he seemed to crave 
salty things. He eagerly licked the salt off 
bacon and crackers, and although he would 
not eat them, he would always ask for more. 
One day when he was about eighteen 
months old, he got the salt shaker off the 
table, and his mother found him eating 
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salt voraciously. From then on, whenever 
he came into the kitchen, he would scream 
and point to the cupboard where the salt 
shaker was kept. The only thing that would 
quiet him was to let him have the salt 
shaker again. By this time his parents had 
discovered that he would eat fairly well if 
they put three or four times the normal 
amount of salt on his food, and in addition, 
let him eat about a teaspoonful of plain 
table salt a day. 

This unfortunate case illustrates well the 
stages of motivation as they apply to phys- 
iological needs: (1) the boy's body had a 
physiological need for salt; (2) this need 
brought out a variety of instrumental be- 
havior, including his attempts to get the 
salt shaker from the table and the cup- 
board; (3) the goal was salt, and once he 
got it, his need was relieved and the crav- 
ing temporarily disappeared. All motivation, 
of course, does not have an immediate 
physiological basis, and many needs, espe 
cially complex social needs, can go unsatis- 
fied without resulting in death. Neverthe- 
less, these three stages make a typical pat- 
tern of motivated behavior, both simple and 
complex. 

The study of motivation. Now we shall 
consider motivation in some detail. We 
shall begin with a study of physiological 
drives and then examine the ways in which 
behavior can be instrumental in satisfying 
needs. After that, we shall explain the ac- 
quisition of new motives through learning 
and present some of the more common 
social motives. Finally, we shall consider a 
few concepts that are important in under- 
standing a person’s individual motives. 


Beuysiotocical DRIVES 


We shall begin the detailed study of 
motivation by considering the physiologi- 
cal drives. Because these drives stem from 
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tissue needs of the body, the principal prob- 
lem that arises is one of understanding, if 
possible, the physiological basis of these 
needs. Much of this section therefore deals 
with this problem. 

Homeostasis. To understand physiologi- 
cal needs, we should have in mind a con- 
cept known as homeostasis. This is the 
tendency of the body to maintain a balance 
among internal physiological conditions. 
Such a balance is essential for the indi- 
vidual’s survival. Body temperature must 
not get too high or too low. Blood pressure 
must not rise or fall beyond certain limits. 
The blood must not get too acidic or 
alkaline; it must not contain too much 
carbon dioxide; it must not become too 
concentrated; it must have a certain amount 
of sugar in it. If these limits are exceeded, 
the individual becomes sick and he may 
die. 

Physiologists have discovered a long list 
of homeostatic mechanisms to be involved 
in maintaining conditions within normal 
limits? Consider, for example, the case of 
temperature control. Typical body temper- 
ature in man is 98.6°Е. It normally stays 
near that point because the body can cool 
or heat itself. If one’s body temperature 
tends to get too high, he sweats and thereby 
evaporates liquid which cools the body. If 
temperature threatens to fall, he shivers and 
steps up his metabolism (see Chapter 22 
for a discussion of metabolism). Shivering 
burns the body's fuels faster and thus gen- 
crates extra heat. In addition, many animals 
can insulate themselves against heat loss by 
Вапа their fur and creating a dead-air 
space around their skin. All that is left of 
this mechanism in human beings, however, 
is the goose-pimples one gets when he is too 
cold. 

Physiological mechanisms take care of 
many of the problems of maintaining a 
homeostatic balance, but in many cases the 
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body also makes use of regulatory behavior’ 
—behavior that has the effect of regulating 
internal physiological conditions—to main- 
tain or restore the balance. Such regulatory 
behavior is behavior that is instrumental in 
satisfying physiological needs. When the 
body becomes depleted of water or food, 
for example, it cannot maintain a balance 
by calling on its physiological mechanisms. 
Rather it must obtain more water and food 
from the outside. It does this through moti- 
vated behavior that normally succeeds in 
procuring more water and food; after that, 
the homeostatic balance is restored. "The 
important point, then, is that physiological 
drives are part of a more general physiologi- 
cal mechanism for maintaining homeostatic 
balance within the body. 

Now let us consider each of the principal 
physiological drives. 

Warmth, cold, and pain. Warmth, cold, 
and pain are senses that take part in our 
perception of the world, and they are 
treated as such in Chapter 19. They may 
also be regarded as drives, for they can serve 
as powerful motives that keep а person 
striving to restore them to a satisfactory 
level. First we shall consider warmth and 
cold, then pain. 

Warmth and cold, as we indicated above, 
are regulated within limits by the physio- 
logical mechanisms of homeostasis, When 
the body is too hot, it sweats and does other 
things to reduce the production of heat; 
when it is too cold, it burns more fuel and 
keeps to a minimum its loss of heat, In ad- 
dition, however, the individual may behave 
in such a way as to achieve a comfortable 
temperature. When too hot, he takes off 
clothes; when too cold, he puts them on, 
He turns the room temperature up or down, 
opens or closes windows, and so on. In ex- 
treme conditions of hot or cold, he may 
spend most of his efforts in trying to obtain 
relief. Instances of this sort are so familiar 
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that they need not be dwelt on. The im- 
portant point is to keep in mind that 
warmth and cold are among the physio- 
logical drives. 

In a part of the brain known as the 
hypothalamus (see Figure 21.8 in Chapter 
21), there is a center for the regulation of 
body temperature. This center probably re- 
sponds directly to the temperature of blood 
circulating through it. In addition, how- 
ever, there are receptors for warmth and 
cold (described in Chapter 19) distributed 
generously over the surfaces of the body. 
These are so adapted to the temperature of 
the body that they are quiescent under or- 
dinary, comfortable circumstances. When 
the temperature around them becomes 
either too hot or too cold, however, the 
warmth or cold receptors—there are two 
different kinds—are activated. Impulses 
from the receptors are conveyed to the 
brain, which instigates efforts to relieve 
the discomfort. 

The physiological mechanism of pain as 
a drive is similar to that for warmth and 
cold except that there are much more spe- 
cific reactions to pain. Sense organs for 
pain, known as free nerve endings (again 
see Chapter 19), are widely distributed 
throughout the skin, blood vessels, and in- 
ternal organs. These sense organs are usu- 
ally stimulated by some injury to the tis- 
sues of the body. The individual then 
strives to remove the injurious stimulus. If 
that cannot be done or does not help, he 
looks for some way to relieve the pain. 

Our bodies are equipped with certain 
automatic mechanisms for avoiding pain. 
A sudden pain in a limb, for example, 
makes us reflexly withdraw that limb from 
the source of stimulation (see Chapter 21). 
We do not have to think about it; we just 
withdraw, immediately and quickly. Some- 
times when the source of pain is deep 
within our bodies, there is no way to with- 


Chapter 3 


draw from the source of injury. In such 
cases, we try many techniques to reduce the 
pain. Modern pain-killing drugs are, of 
course, the most effective ways of helping 
such pain. But they can fail, and often they 
are not available. Then the individual may 
writhe, tear at his tissues, lie down, try to 
sleep, try not to move, or try to distract 
himself. Since none of these techniques is 
very effective, the individual may become 
preoccupied with his pain and continue 
endlessly his efforts to reduce it. Such pain 
constitutes a powerful drive that channels 
tremendous efforts toward one goal, the re- 
lief of pain. 

Now let us turn to such drives as thirst, 
hunger, sleep, and sex. These drives, unlike 
those of warmth, cold, and pain, are mainly 
dependent upon tissue needs within the 
body. 

Thirst. We constantly need water be- 
cause we are constantly losing it by evapo- 
ration from the skin and mouth and in the 
formation of urine. But what is it about the 
need for water that makes us thirsty and 
therefore motivated to drink? A long time 
ago, some physiologists declared that the 
throat and mouth get dry when an indi- 
vidual needs water, and therefore he drinks 
to relieve unpleasant sensations in his 
throat.“ Actually the problem is not as 
simple as that. 

Certainly people will report that they 
drink to wet the mouth, but apparently a 
dry mouth and thirst are two different 
things. For example, there was the case of 
а man once who had no salivary glands.” 
His mouth was always dry, and he would 
often sip water just to wet his mouth. De- 
spite the fact that his dry mouth was never 
a good sign of how much he needed water, 
he would feel thirsty from time to time. 
Furthermore, he was always able to drink 
the right amount of water to mect his 
biological needs. Of course dryness of the 
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mouth can be a good sign of thirst in nor- 
mal people, but it is obvious that other 
factors must also operate to produce thirst 
and permit the individual to regulate his 
drinking in accordance with his needs. 

This point has been made clear by stud- 
ies done on dogs.“ By careful surgery, the 
esophagus—the tube from the throat to 
the stomach—of each dog in these experi- 
ments was brought out through the skin of 
the neck. Then it was opened in such a way 
that everything the dog drank ran out of 
the upper part of the opening. But still the 
dog could be maintained by putting food 
and water directly into the stomach through 
the lower part of the opening. When the 
dog was offered water, it drank just about 
what it needed, and then stopped, even 
though none of the water got into its body. 
Of course, after a while it drank again, and 
kept repeating the process until water was 
put into its stomach, But the important 
point is that the dog has some way of 
metering the water it passes through its 
mouth without depending upon actual re- 
lief of its biological need. 

The next step in the experiment was to 
put enough water directly into the dog's 
stomach to satisfy its biological needs and 
then let it drink. When the dog drank right 
after its stomach was filled, it drank just 
about the amount it needed—as judged by 
the amount of water that had been lost 
through deprivation (sce Figure 3.2). But 
if it had to wait 15 to 30 minutes after its 
stomach was loaded, then it did not drink 
at all. So after water had been in the 
stomach for a short time, thirst was satis- 
fied. 

What happens that makes thirst go away 
When water is put into the stomach or 
when the animal fills itself by drinking? We 
do not know for certain, but the best guess 
is this: Lack of water makes all the cells in 
the body give up water. Within a center 
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Fig. 3.2. Sham drinking and water deficit. In experi- 
ments with fistulated dogs, which can drink water 
without any of it getting into the stomach, the 
amount of water ingested in a standard experimental 
period is directly proportional to the amount of water 
that has been lost from the body through water dep- 
rivation. (Affer Adolph, E. F. The internal environ- 
ment and behavior: water content, Amer. J. Psychiat., 
1941, 97, 1365-1373.) 


in the hypothalamus, mentioned above, are 
some cells that are especially sensitive to 
loss of water. Through their connections 
with other parts of the brain, they can regu- 
late drinking behavior according to the rela- 
tive amount of water in the body. 

Hunger. The need for food is as obvious 
as the need for water, The body is always 
using up materials in growth, in the repair 
of tissues, and in the storage of reserve sup- 
plies. But most important is the fact that 
every function of our bodies from heartbeat 
to thinking requires energy, and this energy 
must ultimately come from the metabolism 
of food. 

When people need food, they usually re- 
port that they are hungry. For some, hunger 
means a feeling of strong contractions in 
the stomach. But for others, there may be 
no particular sensation of stomach contrac- 
tions, just a general ill feeling of weakness 
and lightheadedness. Some people have 
both kinds of feeling at once. 
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A physiologist, the late Walter B. Can- 
non, showed objectively that hunger and 
stomach contractions very often are asso- 
ciated? In some very ingenious experi- 
ments, he and his colleagues trained human 
subjects to swallow a rubber balloon which 
was attached to the end of a long thin rub- 
ber tube (Figure 3.3). The experimenter 
blew up the balloon until it gently filled the 
stomach. Then to the end of the tube he 
attached a recording pen that marked a 
moving tape every time the contracting 
stomach compressed the air in the balloon. 
The subject could also make a second pen 
mark on the paper by pressing a telegraph 
key every time he felt a pang of hunger. So 
it was casy to tell whether stomach con- 
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tractions and hunger sensations occurred 
at the same time or not, They did. Not 
only that, the strength of the stomach con- 
tractions and the degree of hunger both 
increased as time elapsed after the last 
meal. 

But stomach contractions are not the 
whole story. First of all, some people claim 
they never feel stomach contractions, but 
still they report the experience of hunger. 
Second, and perhaps more convincing, are 
facts obtained from people who have had 
their entire stomachs removed." They have 
no stomach contractions, of course, but 
they still get hungry. The same thing shows 
up in rats whose stomachs are removed." 
These animals eat food eagerly, they get 


Fig. 3.3. Hunger pangs ond contractions of the stomach. The subject swallows a balloon con- 
nected with a marker зо that a record is made of stomach contractions, He also presses о key 
whenever he feels a hunger pong. The record shows that spasms of the stomach are correlated 
with the subject's experience of hunger. (After Cannon, W. B. Hunger and thirst. In Murchison, 
C. (Ed.) Handbook of general experimental psychology. Worcester, Moss.: Clark Univ. Press, 


1934, p. 250.) 
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restless when it is time to eat, and they 
learn mazes for food rewards just like nor- 
mal rats. Hunger therefore exists. without 
the stomach or stomach contractions, so we 
must look to other factors for the explana- 
tion of hunger. Unfortunately the exact 
mature of the other factors is not known. 
Many kinds of chemical changes take place 
in the body when an individual is in need 
of food. Some of them undoubtedly are 
very important in hunger, too, At the pres- 
ent time, we have only the barest idea of 
what these chemical changes might be and 
how they might do their work. 

Specific hungers. There is one important 
aspect of hunger which we have not men- 
tioned yet. This is the fact that organisms 
not only regulate when and how much they 
ent, but they also select what they 
Given a chance, animals and men 
their diets and cat approximately what they 
need of proteins, fats, carbohydrates, vita- 
mins, and minerals. Organisms therefore 
are not just motivated by a lack of food, 
but rather they may be very specifically 
motivated for many particular foods they 
might need, As a matter of fact, it has been 
questioned whether there is any such thing 
аз general hunger apart from the sum total 
ОЁ specific hungers for the various food 
substances. But we are still far enough from 
answering this question to warrant treating 
hunger and specific hungers separately, 

* Cafeteria feeding. The best way to ex- 
plain Specific hungers is to describe some 
experiments in which human infants were 
allowed to select their own dicts.” The 
experimenter took infants from six to twelve 
months of age and allowed them to cat all 
their food from large trays containing from 
12 to 20 different foods in separate con- 
lainers. As you can imagine, the babies 
made quite a mess of things, but the im- 
portant point is that they did manage to 
eat balanced diets, At any given meal, a 
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Fig. 3.4. Apparatus used for the study of specific 
hungers in rats, Each tube contains а solution of o 
dietary component, The amount of eoch component 
selected by the rat in any porticular period con be 
read from the groduoted markings on the lubes 
(Courtesy Dr. C. Р. Richter.) 


baby might cat all vegetable or all butter, 
Sometimes, he would cat the same food for 
days. But over a period of time, the infants 
balanced out their dicts by going from one 
food to another so that they grew as well 
as, or better than, infants fed according to 
a dictitian's formula. 

The same sort of results came out of 
experiments with rats“ in which they rc 
ceived cach component of the dict in a 
separate container (see Figure 34). Many 
of the rats were able to select dicts that 
permitted them to grow as well as, or better 
than, rats fed on stock dicts. But about one 
third of the rats failed to select beneficially 
In most of these cases, however, the failure 
was duc to the fact that the rats would not 
cat the particular protein offered to them 
Often if that protein were replaced with 
another one, the animals would cat bal 
anced diets and grow normally 

The important point for our purposes ts 
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that these experiments show that animals 
and human beings have mechanisms which 
enable them to select the kinds of foods 
they need. 

= Need and food preference. You saw an 
excellent example of how need produces 
food preference in the case of the boy who 
suffered from salt deficiency. The same sort 
of condition can be produced experimen- 
tally in rats by surgical removal of the 
adrenal glands on the top of the kidneys.’ 
(These glands are described in Chapter 
22.) When these glands are taken out, the 
tats lose salt constantly, and therefore they 


Fig. 3.5. Preferences and aversions for salt and wa- 
ter. Normal rats drink appreciable quantities of weak 
salt solutions, but when the concentration exceeds 1 
Per cent, they prefer water, Rats whose adrenal 
glands have been removed strongly prefer salt solu- 
tions until the concentration exceeds 2 per cent; 
above that point, they prefer water. (Modified from 
Bare, J. K. The specific hunger for sodium chloride 
in normal and adrenalectomized white rats, J. comp. 
physiol. Psychol., 1949, 42, 242-253.) 
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must eat extra amounts in their diets if they 
are to live. This they do, and it can be 
shown that rats deprived of their adrenal 
glands will maintain themselves by drink- 
ing large amounts of salt water in prefer- 
ence to plain tap water. Increasing their 
need for salt increased their motivation for 
salt, and as a result, they ingested much 
more of it than normal, unmotivated rats 
(Figure 3.5). 

Other specific hungers can be developed 
in this way by putting the individual into 
a state of need.“ For example, if all vita- 
min B is left out of the diet, the individual 
will develop a strong hunger for B vitamins. 
In pregnancy, the need for fats, proteins, 
and certain minerals is increased, and the 
individual becomes strongly motivated to 
eat these foods. Sometimes the motivation 
becomes so strong that it assumes the char- 
acter of a pathological craving, and there 
have been extraordinary cases of pregnant 
women who ate plaster off the walls or ate 
mud, presumably to get some of the miner- 
als they needed but could not obtain in 
their ordinary diets. 

In addition to specific hungers for par- 
ticular foods, needs can produce specific 
food aversions. For example, the parathy- 
roid glands situated on the thyroid gland in 
the neck (see Chapter 22) secrete a hor- 
mone that controls the level of calcium 
and phosphorus in the body. When the 
gland is removed, calcium levels fall and 
phosphorus accumulates, so that more cal- 
cium and less phosphorus are needed.? It is 
interesting that animals from whom the 
parathyroid glands have been removed 
avidly eat calcium but avoid phosphorus 
with equal fervor. 

As one might also expect, organisms also 
avoid foods on which they have just been 
satiated." If an animal's need for protein 
is satisfied, it will avoid protein, although 
it may still be quite hungry and highly 
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motivated to eat a fat or carbohydrate 
(sugar). There are therefore specific satia- 
tions, as well as specific hungers. 

"Habit and food preference. Since we 
know that organisms tend to select foods 
that alleviate their needs, why do people 
often cat inappropriate foods? We can all 
think of cases in which this happens. A 
diabetic patient, whose blood sugar may be 
dangerously high, may aggravate his condi- 
tion by eating large amounts of sugar. 
Other people have been known to cat 
sweets avidly, neglecting proteins and fats, 
to the detriment of their health. 

There appear to be two reasons for such 
harmful food preferences. One is that die- 
tary self-selection in animals and infants is 
not always perfect. You will recall that, in 
the experiments with rats, many animals 
did not select foods well enough to main- 
tain normal health and growth. The other 
reason is that bad habits may be learned, 
and these habits can distort or override 
natural food preferences. This fact has been 
demonstrated in several experiments with 
animals. In one such experiment," rats 
were deprived of vitamin B, then given 
their choice between food containing the 
vitamin and food deficient in it. As one 
might expect, they chose the food contain- 
ing the vitamin. The experimenter, how- 
ever, had mixed some licorice with this 
food. Licorice is not ordinarily preferred by 
rats, but it has a strong flavor. After con- 
siderable training in this situation, the rats 
Were presented with a choice between the 
vitamin-deficient food with licorice and the 
vitamin-rich food without licorice. In other 
words, the licorice was switched from one 
food to the other. The switch fooled the 
rats. Now they preferred the food without 
the vitamin, even though they desperately 
needed the vitamin. The rats had learned 
to associate the strong flavor of licorice 
with the kind of food they needed, and 
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when the licorice was in the inappropriate 
food they were misled. In this particular 
experiment, the rats eventually learned that 
a switch had been made and changed their 
preferences back to the vitamin-containing 
food. The important point, however, is that 
for a time they were victims of a habit that 
ran counter to their natural food prefer- 
ences. Situations in daily living are seldom 
so simple as they were in this experiment, 
and there are many opportunities for peo- 
ple to acquire habitual preferences for food. 

Sleep. Sleep is typical of physiological 
drives in about every way except that it 
involves passive resting of the body rather 
than an active striving. We therefore con- 
sider the need for sleep to be a physiologi- 
cal need comparable to those for water and 
for food. Occasionally there is a person who 
does not believe sleep is a need and tries 
to get along without it. One young man, 
for example, was convinced that sleep was 
only a bad habit, and resolved to prove he 
could stay awake indefinitely." He sat by 
a time clock, punching it every 10 minutes 
for 7 days, when his vigil had to be termi- 
nated because he appeared on the verge of 
insanity. Actually, he slept quite a bit the 
last few days in the 10-minute intervals and 
often, toward the end, right through some 
of them. At this point he had lost enough 
of his sensibilities that he would not be- 
lieve he had slept and was convinced that 
his clock was being tampered with in some 
mysterious way. 

"The need for sleep is real. Yet we cannot 
put our finger on any accumulation of waste 
products or special chemicals in the body 
that helps bring on sleep." Scientists have 
transfused blood from sleepy to waking 
dogs, but this did not make them sleepy. 
Siamese twins with joint circulation do not 
always sleep at the same time. And a report 
of a two-headed baby that lived for a few 
months says that one head slept while the 
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other was awake (Figure 3.7). Since, in 
these cases, sleep occurred independently of 
the condition of the blood, we are led to 
believe that sleep is regulated by centers 
in the brain. Such centers are known to 
exist and are discussed later in Chapter 21. 
For the present, all we can say is that the 
“physiological conditions that constitute the 
need for sleep are poorly understood. 

Sex. Sexual motivation is unique in 
biological motivation. It is a powerful mo- 
tive, yet the survival of the individual does 
not depend upon it in any sense. Sexual 
motivation is also unique because we know 
more about its physiological basis than we 
do about the basis of other kinds of biologi- 
cal motivation. There is still much to be 
learned, particularly about sexual behavior 
in our own society, but as matters stand 
now, we have excellent information on the 
sexual behavior of a wide variety of differ- 
ent animals and in a wide variety of human 
societies. Sexual behavior can be understood 
in terms of two main factors: the sex hor- 
mones, and habits acquired through learn- 
ing. 

* The sex hormones. The testis of the 
male and the ovary of the female secrete 
special chemicals that are responsible for 
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the development of the secondary sex char- 
acteristics of the body as well as for much 
of the sexual behavior of the two sexes. 
When the sex glands mature at puberty, 
with them develop the masculine and femi- 
nine body forms, hair distribution, vocal 
characteristics, and adult sex organs. At the 
same time, in animals as well as in human 
beings, interest in the opposite sex typically 
develops in a sharp spurt. If the sex glands 
fail to develop properly or are removed in 
experimental animals, very few of the char- 
acteristics that are typical of each sex will 
show up in the individual. 

One point should be clear. There is no 
magic about the sex hormones, especially 
in the case of human beings. They are not 
solely responsible for sexual behavior—they 
only help. When sexual motivation is low, 
extra sex hormones are not likely to help. 
Neither is it true, as some have thought, 
that homosexuality occurs because an indi- 
vidual has the wrong sex hormones. Giving 
a homosexual an extra amount of hormone 
appropriate to his or her own biological sex 
will more likely increase the homosexuality 
than reverse it, if it does anything at all.” 

Among lower animals like the rat, the 
sex hormones actually are more crucially 
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Fig. 3.6. The development of cycles of 
sleep and waking. The newborn infant al- 
ternates sleep and waking five or six times 
а day. Later on, he sleeps the night 
through and takes two daily naps. These 
naps gradually decrease, until only one 
nightly period of sleep is left. The length 
and depth of this period become less as 
the individual grows to adulthood. (After 
Kleitman, N. Sleep and wakefulness. Chi- 
cago: Univer. Chicago Press, 1939, p. 515.) 


Fig. 3.7. A two-headed baby. One head sleeps while the other is awake, indicating that sloop 
is controlled by the brain rather than by factors in the blood or the body. (Courtesy Life 


Magazine, © Time, Inc.) 


important than among the higher animals 
like the chimpanzee and the human.” The 
Spayed female rat will never mate again un- 
less given hormones artificially. The male 
may continue to mate for a short while after 
Castration but then becomes incapable of 
Sexual motivation, unless restored with sex 
hormones. The comparable story for hu- 
man beings is not so clear. There are cases 
among both sexes in which removal of the 
Sex glands makes sexual motivation disap- 
Pear, but there are equal numbers of cases 
in which sexual motivation is unaffected by 
Castration or ovariectomy. The picture is 
all the more complicated by the fact that 
there are men and women who are sexu- 
ally impotent or frigid but who still have 
perfectly normal supplies of sex hormones. 
The information we have on monkeys and 
chimpanzees, however, indicates that the 
higher animals really do not depend cru- 
cially on sex hormones. The males in these 


species can be castrated without noticeable 
effect on sexual motivation. And it is clear 
that female monkeys and chimpanzees 
show sexual motivation at times when their 
hormonal supply is very low. This is not 
true among the lower female animals, but 
it is true of women. 

So the sex hormones 
the development of physic 
teristics and sexual motivation. But while 
their importance in sexual behavior is very 
great among the lower animals, it becomes 
less and less in the higher animals. 

* Habit and sexual motivation. In the 
sexual behavior of higher animals, such as 
monkeys and human beings, the sex hor- 
mones are relatively less important and 
habit and experience relatively more impor- 
tant than they are in lower animals.” This 
may be illustrated by comparing the rat and 
the monkey. Rats reared in isolation, for 
example, mate normally the first time they 
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are tested. The male rat may be inhibited 
by emotional situations, but the female is 
remarkably resistant to all but the most 
disturbing situations. 

In monkeys and chimpanzees the story is 
quite different. The male has to learn to 
mate, usually at the hands of an experi- 
enced female. The female chimpanzee, on 
the other hand, learns to use sexual behav- 
ior for nonsexual purposes. For example, 
she will often win out against a much larger 
male in competition for food by presenting 
herself sexually to the male and then mak- 
ing off with the food as the male focuses 
his attention on her. 

Among human beings it is clear from 
many studies that sexual habits vary widely 
according to the level of society an indi- 
vidual comes from, and they are quite dif- 
ferent in widely differing societies. Kinsey 
has shown, for example, that premarital 
intercourse is practiced more by the lower 
socioeconomic classes than by the higher 
ones.” The reverse is true of masturbation, 
Also studies of different cultures have 
shown that some societies strongly encour- 
age homosexual practices among adoles- 
cents, whereas other cultures are much 
more severe than we are in their restriction 
of homosexuality.” 

Habit, then, is much more important in 
the sexual. behavior of man and higher ani- 
mals than it is among the lower animals. 
Habits can cause sexuality to persist even 
when sex hormones are absent. And, of 
course, habit frequently determines the way 
in which human beings express their sexual 
motivation and what kinds of sexual outlets 
they prefer. 

Instincts and drives, 


At this point we 
should consider a problem that has puz- 
zled scientists for years—the problem of 
instinct. In everyday speech, we use this 
term liberally. We say that a mother in- 
stinctively cares for her young, that a man 
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has an instinct to fight, or that a father 
instinctively leaped into the water to save 
his drowning youngster. Such uses of the 
term “instinct” or “instinctive” represent 
a common tendency, which is scientifically 
incorrect, to explain summarily all sorts of 
complex behavior with a mere label that is 
not defined or explained. 

To the modern psychologist, the term 
instinct, or preferably instinctive, is accept- 
able if it is used in a well-defined sense. 
The definition must include two essential 
elements: the presence of a physiological 
drive, and the satisfaction of the drive by 
means of complex, unlearned patterns of 
behavior. Hunger and thirst are physiologi- 
cal drives, but they usually do not entail 
any complex pattern of behavior. We do 
not therefore speak of hunger and thirst as 
instincts. Sexual behavior, however, pre- 
sents a more complicated problem. Neither 
in human beings nor in rats are there very 
complex, unlearned patterns of sexual be- 
havior. In many other animals, however, 
especially the birds, there are intricate pat- 
terns of reflex behavior that are unlearned 
and serve in the satisfaction of the scxual 
drive. The initial part of the pattern may 
be a series of songs and calls; after that, 
there may be a pattern of pursuit; then a 
period of courtship characterized by billing 
and cooing, strutting, spreading of feathers, 
charging, and other intricate sequences; and 
finally the acts of copulation. In cases such 
as this, sexual behavior may properly be 
called instinctive. 

The comparative study of animals and 
human beings makes it clear that man is 
not nearly so well endowed with instinctive 
patterns as are many of the lower animals. 
We have just seen an instance of this point 
in the matter of sexual behavior. In certain 
lower animals, sexual satisfaction depends 
to a great extent on reflexes and instinctive 
patterns, and these, in turn, depend upon 
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hormones. In human beings, however, in- 
stinctive patterns, and the hormones that 
activate them, are less important and are 
supplanted by learned mechanisms. 

In Chapter 23, we shall consider instinc- 
tive patterns in some detail, describing sev- 
eral instances of them among the lower 
animals. Here, in connection with drives, 
we shall consider only the example of 
maternal behavior. In both human beings 
and animals, maternal behavior is almost 
universal among the females of the species. 
It appears during the course of pregnancy 
and persists until the young have been born 
and reared to weaning. Because maternal 
behavior has all the earmarks of motivated 
behavior and has a physiological basis, 
which is partly known, we regard it as an 
expression of a maternal drive. This drive 
has its basis in a combination of hormones 
secreted during pregnancy and shortly 
thereafter. One of the important hormones 
in the combination is prolactin, a product of 
the pituitary gland (see page 560). Prolac- 
tin stimulates the mammary glands, which 
supply milk for nursing the young, but it is 
also important in maternal behavior. It has 
been injected into virgin female rats that 
have been given the young of a mother 
rat. The result is that the injected rat re- 
trieves young and cares for them in much 
the same way as the natural mother does.” 


Fig. 3.8. Maternal behavior in the rat. At top the rat 
is shown in a stretching reaction preparatory to de- 
livery. After the pups are born, the mother cleans 
them and eats the placenta. In the picture at the 
bottom, the mother has placed the pups together in 
а nest. (From Farris, E. J., & Griffiths, J. O., Jr. (Eds.) 
The rat in laboratory investigation. (Rev. Ed.). Phila- 
delphia: Lippincott, 1949.) 
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Other elements in the complex pattern of 
maternal activities are illustrated in Figure 
3.8. The pattern is so consistent from 
mother to mother in the absence of any 
opportunities for learning it that we are 
justified in labeling it instinctive behavior. 
Before the young are born, the mother 
builds a nest. At birth, she cleans them and 
sees to it that they are safely in the nest. 
When they wriggle out, she retrieves them. 
For many long hours cach day, she keeps 
them warm and nurses them. Although the 
details of the maternal pattern vary from 
one species to another, it is relatively con- 
sistent within a species. 
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instrumentar BEHAVIOR 


We have outlined the essentials of what 
is now known about the basic physiological 
drives. There are other more complex, non- 
physiological drives and needs, but before 
discussing them we should give our atten- 
tion briefly to instrumental behavior, the 
second stage of the motivational cycle. This 
is an essential link in our understanding of 
the way in which complex needs are derived 
from physiological drives. We shall consider 
several kinds of instrumental behavior: gen- 
eral activity, reflexes, instinctive behavior, 
and instrumental learning. Any of these 
may be involved in the satisfaction of needs. 

Activity. The most general sort of be- 
havior that is instrumental in need satis- 
faction is simply activity or restlessness. 
When the human infant is hungry, he cries, 
wriggles, waves his arms, and thrashes 
about. When a human adult attempts to 
solve some problem, he may appear agitated 
and restless, pace the floor, and generally 
display excess activity. The cat, dog, or rat 
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Fig. 3.9. Instinctive maternal be- 
havior includes protecting the 
young from possible harm, Here a 
newborn gaur, an East Indian 
species of wild cattle, is being 
carefully protected by its mother. 
(Science Service.) 


that is hungry or іп a state of need increases 
its activity level by running, sniffing, and 
exploring its environment. 

These changes in activity level that ac- 
company physiological needs have been ex- 
tensively studied. One technique is to put 
an animal in a revolving cage that is so 
constructed that when the animal walks the 
cage revolves. A counter mounted on the 
side of the cage counts the number of revo- 
lutions made in any particular period of 
time. In the accompanying figure (Figure 
3.10), you see a record of the running 
activity of the rat under various conditions. 
A female rat at the peak of sexual need runs 
hundreds or even thousands of revolutions 
a day, but it cuts down its running activity 
when its sexual need is low. As animals get 
hungry or thirsty, too, their running activity 
increases up to the point of weakness from 
lack of food or water. So activity is a kind 
of behavior that is instigated by needs. 

We say that such running activity is in- 
strumental because it ordinarily leads to the 
satisfaction of a need. If one is hungry, he 
will probably stay hungry if he does not 
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have enough drive to get up and go after 
food. On the other hand, if he starts forag- 
ing about, the chances are that he will hit 
upon food. Even if the activity seems ran- 
dom and purposeless, it greatly increases 
the chances of discovering the goal and 
satisfaction. Thus activity is instrumental 
in need satisfaction. 

Reflexes. In addition to general activity, 
reflexes are instrumental in relieving needs. 
The human infant and many animals are 
born with sucking reflexes that come into 
play when the mouth is near the mother’s 
breast—or the nursing bottle. The reflex 
withdrawal of one’s hand when it touches 
a hot object is instrumental in avoiding too 
much pain. The nesting reflexes of the bird 
or mouse satisfy part of the parental needs. 
There are a whole variety of sexual reflexes 
that are brought into play when sexually 
excited organisms receive the appropriate 
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stimulation. One could cite such examples 
endlessly, for human beings and animals 
have a large repertoire of reflexes that are 
instrumental in satisfying needs. 

Instinctive behavior. As has been ex- 
plained above, there are even more complex 
and sometimes elaborately organized se- 
quences of behavior that are evoked by 
needs and are instrumental in relieving 
them. These are instinctive reactions, Many 
birds, we have already noted, engage in 
very elaborate courtship behavior that leads 
up to the sexual act. Among both fish and 
birds, many species migrate thousands of 
miles to their ancestral breeding grounds, 
then later retrace their paths to live their 
adult lives. In cach case, a long sequence 
of instinctive acts is instrumental in lead- 
ing to the satisfaction of the sexual needs. 

Instrumental learning. When you study 
the subject of learning you will discover 


Fig. 3.10. Activity reflects level of motivation. General activity, measured by the number of 


revolutions run in an activity wheel, usually increases and decreases with fluctuations in drive, 


The normal female rat shows peaks of activity on days of sexval heat. After the sex glands 


are removed by spaying, activity drops to a low level. (Data from Richter, C. P. Animal bo- 


havior and internal drives. Quar. Rev. Biol., 1927, 2, 307-343.) 
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that there are several types of learning and 
that one of them is called instrumental 
learning. Such learning is the outcome of 
motivated behavior, for it depends upon a 
need and upon some instrumental activity. 
A common example is the Skinner box (see 
Chapter 5), so called because it was devised 
by B. F. Skinner. This has a lever in it 
which is connected with a feeding machine 
in such a way that when a rat pushes the 
lever a pellet of food falls down into a food 
cup. When a hungry rat is placed in the 
box, because its general level of activity is 
high, it wanders around the box and usually 
pushes the lever quite accidentally. After 
one such accident, or perhaps three or four, 
the rat learns that lever pushing leads to 
food. Thereafter it pushes the lever as an 
instrumental response to acquire food. 
Hardly any motivated behavior occurs 
very many times without undergoing such 
learning. A hungry baby at first cries as 
part of his unlearned pattern of activity. 
Because the mother usually comes when he 
cries, the baby learns after a while that cry- 
ing brings the mother and food. Then 
crying becomes a learned instrumental re- 
sponse to secure food. When we go to live 
in a new town, we at first hunt around to 
find the stores at which we may find our 
needs met. In time we learn which stores 
we like best and the shortest or most con- 
venient route to these stores. Instrumental 
learning takes place so universally in the 
satisfaction of needs that it is hard to think 
of any case in which it does not occur. 


| ACQUIRED MOTIVES 


At the beginning of this chapter, we 
stated that the term motive is to be used 
when we wish to indicate that behavior 
arising from a need is directed toward some 
goal. We say, for example, that a rat has a 
motive to obtain food, or a person has a 
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motive to earn money. In each case, we 
imply both a need and the goal that is nec- 
essary to satisfy the need. 

Now it is important to realize that mo- 
tives are not fixed and unchangeable; rather 
they are altered in the course of instrumen- 
tal learning. The goal aspect of a motive 
may be altered in either of two ways: (1) 
the specific nature of the goal that satisfies 
a need may change, and (2) new goals, 
called secondary goals, may be added to the 
primary goals of physiological needs. 

Learning goals. Let us first consider ways 
in which the specific nature of a goal may 
be changed through learning. Food is our 
general goal when we are hungry, yet there 
are many varieties of food that can satisfy 
hunger. If a rat, for example, is fed for a 
long time on pellets, it usually does not 
change easily to powder, even though the 
powder is exactly the same food in a slightly 
different form. Those who have been 
brought up on vegetable plates usually do 
not care for hamburger, while some of us 
have learned exactly the reverse preference. 
Examples of this kind can be found in our 
preferences for mates, for weather, for en- 
tertainment, for housing, and so on. Sev- 
eral goals may be equally valuable in satis- 
fying a need, but because certain ones have 
been attained most frequently in the past, 
we come to prefer them over the others. 
Thus we see that we may learn to prefer 
certain goals and in this way our motives 
may be altered. 

This learning of goals goes a step further 
—and this is a very important step—to the 
learning of new, secondary goals. If there 
is some condition that regularly precedes a 
primary goal, this condition may itself be- 
come a goal. If, for example, a mother picks 
her baby up each time he cries (because of 
hunger) in order to feed him, the baby in 
time acquires the goal of being picked up 
and may cry to be picked up even when he 
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is not hungry. We shall come to other ex- 
amples in a moment. The general rule for 
learning such secondary goals is that some 
stimulus or situation be regularly connected 
with a primary goal. Eventually the stimu- 
lus or situation connected with the primary 
goal becomes a learned goal.“ 

This is an extremely important point, 
because it is in this way that many complex 
social needs are learned in the course of 
satisfying physiological needs. For that rea- 
son, we shall take time to present two ex- 
amples in detail. 

= The “value” of a white box. An experi- 
menter put some hungry rats in an alley 
that led to a box. Because hungry rats are 
active, they eventually wandered into the 
box. The experimenter repeated this proce- 
dure for several trials. On half the trials, the 
inside of the box was white; on the other 
half of the trials, the inside was black. 
When it was white, there was food in it; 
when it was black, there was no food in it. 
In this way, the white box was constantly 
associated with food; the black box never 
was. 

The experimenter then went on to test 
the effects of this procedure. Specifically 
What he wanted to know was whether 
“white” had come to be a learned goal for 
the rats. Now he put them in a simple maze 
in which they could turn to the right to 
get to a white box and to the left to get to a 
black box. In this case, however, the rats 
Were never fed in either box. Their only 
reward or goal was the color of the box. He 
found, in fact, that rats did learn to go to 
the white box and to avoid the black box. 
Quite obviously the white box was now a 
learned goal. Because it had been associated 
with food in prior experience, it now was 
sufficient to motivate the animal to solve a 
new problem. The white box had acquired 
goal value through learning. 

"The “value” of a poker chip. The same 
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Fig. 3.11. A chimpanzee using tokens to obtain food. 
The chimpanzee has learned to place poker chips in 
the machine to obtain food—in this case, some fruit. 
Once the chips have acquired "value," the animal 
will learn to do other things to obtain chips. (Cour- 
tesy Dr. Henry W. Nissen.) 


sort of process has been demonstrated even 
ally in some experiments on 
These animals were taught 


more dram: 
chimpanzees.” 
how to get a grape or a raisin by putting a 
poker chip in a small vending machine, 
called a Chimpomat (Figure 3.11). The ex- 
perimenter simply showed a hungry chim- 
panzee how to insert the chip into the slot 
of the Chimpomat and collect his reward 
at the bottom. The chimpanzees learned 
this operation very quickly. What is more 
important for our purposes is the fact that 
after this initial learning, the chimpanzees 
clearly came to value the chips. For exam- 
ple, they would work as hard for the chips 
as they would for grapes. In one part of 
the study, the experimenter had the chim- 
panzees pull a heavily weighted box into 
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their cages in order to get a poker chip 
hidden in it. As a matter of fact, the chim- 
panzees would pull in the weighted boxes 
to get chips even when they could not 
spend them immediately. They simply 
hoarded large numbers of chips and waited 
patiently for the chance to spend their 
hoard, 

Later in this same study, the experi- 
menter complicated the lives of his chim- 
panzees even more by teaching them to use 
a red chip to get food, a blue one to get 
water, and a white one to get out of their 
cages and have the freedom to run around 
—all with a fine disregard for the rules of 
poker. Then the chimpanzees would work 
hardest for the particular colored chip that 
would satisfy their dominant need at the 
moment. Here again we see a case of neu- 
tral objects acquiring goal value because of 
their association with the relief of biologi- 
cal needs. 

Acquiring fears. Just as an object may 
acquire positive value, so may an object 
acquire negative value and become some- 
thing to be avoided, hated, or feared be- 
cause of its association with some biologi- 
cally painful or emotional situation.” For 
example, one psychologist put rats into a 
white box and gave them an electric shock 
through the floor of the box. After ten 
such trials, the white box was rigged with 
a lever which could be pushed to make a 
door open so the rats could escape the box. 
Then they were put back into the box, 
this time without any shock. In the first 
place, they showed fear in the situation 
very much like what they showed when 
they were actually shocked. They crouched, 
tensed, urinated, and defecated. Secondly, 
after a few experiences in this harmless 
white box, they learned to push the lever 
and thus open the door and escape. In 
other words, the learned fear of the white 
box itself was sufficient to motivate the 
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animals to learn to push the lever to es- 
cape the box. We shall take up the topic 
of emotional motivation in the chapter on 
emotion (Chapter 4). Here we wish only 
to point out that fears may be learned. 

Development of social values. We have 
now scen that learning takes place in all 
three stages of motivation. An individual 
learns new instrumental behavior when it 
is rewarded by the satisfaction of needs, 
Then, when certain objects or events are 
consistently encountered on the way to a 
goal, these are learned as new goals or 
values. 

Some of the values acquired in this way 
involve other people and some do not. 
Those that do involve others are called 
social values. The chimpanzee, in the ex- 
periment described, learned to value poker 
chips. A carpenter comes to value his tools, 
a sailor his ship and the sca, a child its toys, 
a soldier his gun, and a farmer his land. 
You can undoubtedly multiply this list of 
things people come to value. With little 
trouble, however, you can also think of 
many social values: law observance, clean- 
liness, proper dress, success in school, 
honesty, courtesy, sexual morality, respect 
to one's superiors, and so on. Such social 
values govern relations between people, 
what they strive for, what they fight for, 
and many of the complex details of human 
affairs. 

A person tends to acquire social values 
because from the moment of his birth other 
people have so much to do with the satis- 
faction of his needs. The human infant de- 
pends upon his mother for the satisfaction 
of almost all his needs: to eat, to be warm, 
to be dry, to be in a comfortable position. 
Thus the mother acquires social value. A 
little later, when the child no longer needs 
much physical care, he still must depend 
upon parents, brothers and sisters, play- 
mates, and others for many of his needs. 
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They determine where and when he can 
play, where he can go, what clothes he 
shall wear, what toys he shall have, when 
he must sleep, whether he gets a Popsicle, 
and so on. It is no wonder that he rapidly 
learns a host of social values and goals. 

Besides this more or less inescapable 
learning of social values, we must also re- 
member that every person is put through 
a deliberate educational process. By words 
and acts, parents patiently teach their 
children what is "right" and what is 
"wrong," what to aim for in the world, 
what to value, what to avoid, what to love, 
What to hate. And each parent imposes his 
own particular set of values on his child. 
Added to this are the demands that society 
also makes. At first, it indirectly dictates to 
50те degree what kinds of values parents 
instill in their children. Later, when the 
child lives more with people outside the 
home, society imposes its values through 
the school, the church, playmates, clubs, 
employment, and the myriad of social ac- 
tivities in which we all engage to some 
extent. 

In considering social influences on the 
development of values, we should also 
Tecognize the special role that language 
plays in the development of social values. 
Words are stimuli; they can acquire value 
and pass it on to other words, people, and 
objects, Thus in the training of a child, the 
Word “don't” acquires some of the negative 
value that punishment has, and the words 
“good boy" or “good girl" acquire positive 
Value. These two kinds of words may then 
Serve as the punishments and rewards that 
Parents can use in shaping the attitudes, 
values, and future behavior of the child. Of 
Course it may be necessary from time to 
time to strengthen the values attached to 
these words by further training with bio- 
logical rewards and punishments, and 
Parents are always doing this too. But the 
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important thing to remember is that when 
words finally do acquire value, they facilitate 
the whole process of acquiring new values. 
Unlike white boxes and poker chips, for 
example, words are casy to carry around, 
so they are always available for use us re- 
wards and punishments no matter what 
the situation. 

Enforcement of social values. Even if we 
were inclined to forget or abandon the 
social values we have been taught, it would 
be very difficult to do so. There are count- 
less little ways in which social values get 
enforced, but they may be divided roughly 
into four classes: folkways, mores, institu- 
tional ways, and taboos (sce Table 3.1). 

The relatively inconsequential values that 
people accept mainly out of habit, like a 
man’s tipping his hat to a lady or eating 
with a knife and fork, are called folkways. 
Not too much pressure is put upon people 
who disagree with the prevalent social mo- 
tives of this sort. They are called eccentric, 
and in most cases are allowed to express 
their own values. 

The more important values like sexual 
morality are governed by mores. Violation 
of mores brings strong social disapproval. 
Very often moral matters are not covered 
by law, or if they are, the law is not readily 
enforced. Society is always on the watch 
to see that its members have the desired 
moral values, 

Institutional ways are practices sct up 
under the law. They cover social values 
that are essential to the way of life in the 
society and they are enforced by delegated 
officers of the society or institution. 

Finally, taboos govern those social values 
that society regards as the most critical of 
all. They are the do's and don't's of society 
that are so deeply inculcated into each of 
its members that they become part of his 
conscience. For example, the restrictions 
against incest or cating human flesh are so 
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strong that no law is needed to enforce 
them, The average person has no desire to 
violate these taboos, and should he be 
tempted to do so, his conscience would 
probably prevent him from yielding. 

As Table 3.1 shows, different societies 
not only enforce different kinds of social 
values, but they also may use quite different 
ways of enforcing the same kind of social 
values. What is governed by a taboo in one 
society may be covered by a folkway in 
another. Most of our society, for example, 
tears people to be positively motivated to 
cat meat. Vegetarians are exceptional and 
are regarded as eccentric. Yet for certain 
vegetarian societies, meat eating is taboo 
and their members are as much motivated 
against it as we are against eating human 
flesh, 


| SOCIAL MOTIVES 


Our purpose in the last section was to 
show how new motives may be acquired 
through instrumental learning which is 
originally motivated by physiological needs. 
Many of the new motives that are acquired 
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in this way, though not all of them, are 
social motives, since they somehow involve 
other people. In this section, we will con- 
Sider these social motives in more detail. 
First we will take up the social needs that 
are implied by the term social motives, and 
secondly we will deal with the social tech- 
niques that are used instrumentally to 
satisfy all sorts of needs. 

Social needs. We cannot directly ob- 
serve social needs, just as we cannot observe 
physiological needs. They are both hidden 
from view in the internal processes of the 
individual. We infer that social needs exist, 
however, from the fact that individuals are 
frequently observed to be seeking social 
goals. By studying such goals, social scien- 
tists have attempted to compile, classify, 
and compare various social needs. The list 
of social needs is a long one; it is possible 
to list 20, 30, or even more different social 
needs. Some of these needs are described 
and discussed in Chapter 9. For our pur- 
poses here, however, social needs may be 
classified into two general categories, the 
affiliative needs and the status needs. These 
will be the principal topics of this section. 


TABLE 3.1. Techniques used by different societies to enforce social values. 


Class of Means of 


Examples 


Name given 


S EE —€—E—--— 
social value enforcement to violators In America In other societies 


Folkways Habit 


Eccentric Inviting an Inviting an 
honored guest honored guest to 
to stay for sleep with one's 
dinner wife 

Mores Strong social Immoral Premarital Veiling the 
disapproval chastity face of a woman 
Institutional ways Legal action Criminal Respecting Giving up all 
private private property 
Property 
Taboos Conscience Pathological Refraining Refraining from 


from eating eating any meat 


human flesh 


Modified from Katz, D., and Schanck, R. L. Social psychology. New York: Wiley, 1938. 
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= Affiliative needs. We are for the most 
part gregarious people. Most of our waking 
hours are spent with other individuals 
parents, family, friends, neighbors, club 
members, and so on. Modern society, of 
course, throws people together in work, 
entertainment, and living, but most of us 
seek the company of others even when 
there is no particular pressure to do so. 
From this fact we may conclude that 
strong needs to affiliate with others are 
characteristic of most people. 

Affiliative needs have several shapes and 
forms. One is dependency. This is the need 
to depend upon others, to have someone 
to look up to and someone to be accepted 
and loved by—in a word, the need for a 
parent figure. The source of this need is 
not hard to find. Individuals come into the 
world helpless. Then all through the years 
of infancy, childhood, and adolescence 
they continue to depend upon parents for 
the physical needs of life, for decisions 
about right and wrong, and for control of 
much of their behavior. When they even- 
tually leave home and parents, they do not 
easily shed this dependency. They hang on 
to it, or find someone else to represent their 
parents. Adults, of course, seldom have the 
extreme dependency of the child, but few, 
if any, are able to rid themselves com- 
pletely of a need to depend upon others. 
(For a discussion of emotional conflicts 
about dependency, see Chapter 10.) 

Two other examples of affiliative needs 
are the need for companionship and need 
for sexual affiliation. No doubt both needs 
have much in common with the depend- 
ency need, for it is easy to carry over atti- 
tudes of dependency on parents and family 
to our friends and spouses. On the other 
hand, we must recognize that it is an al- 
most universal tendency among man and 
animals to seek the companionship of 
others, and most individuals feel a great 
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lack if they are cut off from such com- 
panionship. The need to form a more or 
less lasting partnership with a member of 
the opposite sex is not quite so universal, 
but we see it in most human societies and 
in some animal socictics as well. 

"Status needs. The status needs form a 
second general class of needs, which are 
fairly distinct from the affiliative needs. 
Since status needs are in a sense antisocial 
needs, some social scientists prefer to 
separate them entirely from social needs 
and to call them egoistic needs. Whatever 
one calls them, they refer to needs to 
achieve a status that is equal to or better 
than the status of other members of a 
group. 

Status needs, like the affiliative needs, 
may take several different forms. One is to 
achieve a rank in the hierarchy of the 
group. Efforts to achieve such a rank can be 
observed not only among members of the 
military profession but also in most human 
societies, as well as in groups of animals 
living together. Common barnyard hens, 
for example, quickly establish a “pecking 
order" among themselves. One hen, the 
most dominant, may peck most of the 
other hens. The least dominant hen, on the 
other hand, is pecked by all other hens but 
has no pecking rights of its own. In be— 
tween, in relatively fixed rank, are other 
hens who can peck those below them but 
not those above. Such a pattern of “peck- 
ing” and ranking is almost universal in 
human relationships as well. We see it in 
groups of children playing together, in the 
size of offices and desks of businessmen, in 
the seating of guests at a formal luncheon, 
and in numerous little details of everyday 
life. 

Other closely related examples of status 
needs are those for prestige and for power. 
The need for prestige is the need to feel 
better than other persons with whom one 
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Fig. 3.12. Status needs are represented in formal 
seating arrangements. The diagram, published in a 
manual for army officers, gives the proper seating 
arrangements for formal dinners, It is only one of 
many evidences of a need to rank the members of 
social groups. (Courtesy Fort Benning, Ga., Infantry 
School.) 


compares himself. We see in daily life 
many ways in which prestige is sought after 
and achieved. In children of four or five, a 
pair of roller skates, a new dress, or a cow- 
boy suit may be a Symbol of prestige. A 
little later, athletic prowess enters the pic- 
ture as a way of achieving prestige. In 
adulthood, such symbols as dress, moncy, 
automobiles, homes, and the like are re- 
garded as ways of feeling better than the 
other fellow. 

The need for power is similar to, but not 
quite the same thing as, the need for 
Prestige. There are some who shun or 
ignore prestige, yet aspire to power over 
heir fellow men. Think, for example, of 
he businessman who quietly and incon- 
picuously builds up control of an industrial 
mpire, or the professional politician who 


Chapter 3 


holds no public office but “pulls the 
strings” that move the officcholder. Such 
individuals are displaying a desire for 
status but in a different way from those 
who aspire to achieve prestige. 

Still another need, the need for security, 
сап be classified with the status needs, 
This is the need to be secure against the 
loss of status, friends, loved ones, property, 
misfortune, income, and so on. We discuss 
this need rather fully under "Personal 
Motives" below. It should also be pointed 
out that Chapter 12 treats at some length 
the role of prestige and power in the forma- 
tion and functioning of social groups. 

Social techniques. Instrumental behavior 
frequently involves people, and when it 
does, it may conveniently be called a social 
technique. To explain social techniques, 
we shall first describe the reaction-getting 
habit and then consider the general and 
important problem of cooperative versus 
competitive techniques in the satisfaction of 
human needs, 

* Reaction-getting habits. Опе scientist 
who studied animal behavior for many 
years tells the story of a pigeon and a 
horse? The horse had some grain in its 
nose bag, and the pigeon was hungry. At 
first, the pigeon was flying around the 
horse’s head and quite by accident fright- 
ened the horse so much that it spilled some 
grain from the nose bag. The pigeon ap- 
parently learned very quickly, for as the 
scientist watched, he saw the bird repeat 
the trick several times, each time stopping 
to eat the spilled grain, until it had eaten 
liberally. 

This story illustrates the use of a special 
sort of instrumental behavior, namely, a 
social technique, in the satisfaction of 
needs. The pigeon had established a reac- 
tion-getting habit, using the horse as an- 
other individual, to secure what it wanted. 
People obviously learn such social tech- 
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niques, too. A child, for example, who 
throws temper tantrums when he wants a 
piece of candy, will, if the tantrum works, 
quickly learn to throw a tantrum when he 
wants more candy or anything else. More 
common is the example of the child crying 
for his mother to bring food. You can 
probably think of many others. 

In Western society, or any highly or- 
ganized society, social techniques for gain- 
ing one’s ends are part and parcel of the pat- 
tern of living. The school child takes the 
proverbial apple to the teacher to win her 
favor. The workman “butters” the boss to 
get, he hopes, a raise in wages. The sales- 
man is courteous and deferential to win 
and keep customers. The advertiser de- 
scribes the virtues and low cost of his prod- 
ucts to make his living. The propagandist 
shapes the news to win friends and turn 
them against his enemies. All these, and 
many more, are techniques that are learned 
for dealing with other people to satisfy 
some need, biological or social, of the per- 
son using the technique. Every adult in our 
society should be aware both that he is 
using such techniques and that others are 
continually using them on him. 

"Cooperation and competition. Many 
of the social techniques that are commonly 
used for satisfying needs may be classified 
as cooperative, competitive, or some mix- 
ture of the two. In using cooperative tech- 
niques, we attempt to secure the willing 
assistance of others in gaining our ends. By 
paying money, rendering a service, winning 
approval, or appealing to the other fellow’s 
needs, we enlist his help. If we use com- 
petitive techniques, we get something from 
another individual, more or less against 
his will, because we manage to take it 
away by brute force or to win in some com- 
petition where the spoils go to the winner. 

Of course we rarely encounter pure 
competition or pure cooperation. The stu- 


MOTIVATION 79 


dent who competes for a grade may also 
cooperate with his fellow students in 
preparing notes and studying for examina- 
tions. Different manufacturers, though 
competing in the sales of a product, fre- 
quently band together in associations for 
the promotion of their common interests, 
Highly organized groups, such as labor and 
management, compete with each other for 
their share of the profits, yet organize 
among themselves to elicit cooperation 
from their members in their competition 
with each other. Similarly, nations com- 
peting with each other in economic or 
armed warfare for markets or empire de- 
mand a high degree of cooperation from 
their citizens. So individuals, groups, and 
nations employ both cooperation and 
competition in different ways and at differ- 
ent times to pursue their ends. 

The problem of cooperation and com- 
petition, however, is one of the most 
important issues of our times. American 
and Western culture, although highly co- 
operative in some respects, is also highly 
competitive. Our games, our schools, our 
employment opportunities, our sales of 
merchandise, and indeed our social stand- 
ing are all highly competitive. So, too, are 
the affairs of nations. 

Is all this competition necessary? There 
are some who argue that people are in- 
stinctively competitive and that for that 
reason there is little one can do to increase 
cooperation and reduce competition in 
human affairs. Psychologists, however, have 
substantial scientific evidence against this 
view. They are not in a position to recom- 
mend the elimination of all competition, 
or to prescribe in detail the use of competi- 
tive and cooperative techniques. They can, 
however, assert that competition is not 
necessarily innate, that cultures do not nec- 
essarily have to be competitive, and that 
cooperative techniques can be learned as 
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replacements for competitive techniques. 
Their proof comes from studies of animal 
behavior and of other cultures. 

We shall cite two examples from several 
animal experiments in which cooperation 
has been studied. In one with rats, one 
pellet was dropped in a cage containing 
three hungry rats.“ As might be expected, 
they at first fought over it. In time, how- 
ever, they learned that they could not eat 
and fight at the same time. While two 
were fighting, the third rat would make 
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off with the pellet and be eating it without 
interference. The solution to the problem, 
which some groups of rats learned, was for 
them to sit quietly, holding the pellet be- 
tween them and nibbling off their respec- 
tive comers of it. In another experiment 
with chimpanzees, two animals were given 
the task of pulling in a box baited with 
food. The box was deliberately made too 
heavy for one chimp to pull in by itself. In 
order for either of them to secure food, 
they had to pull on the rope together. Be- 


Fig. 3.13. Cooperation in chimpanzees. Food has been placed on a box too heavy for one 


chimpanzee to pull in. One chimpanzee solicits the aid of the other and, after much coaxing, 


succeeds. The two, working together, haul in the box and secure pieces of fruit. (From Crawford, 


M. P., The Cooperative solving of problems by young chimpanzees, Comp. Psychol. Monog., 
1937, 14, 59.) 
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cause they were rewarded with food, they 
learned to pull together; soon genuine co- 
operative behavior developed. One chimp, 
when it wanted food, would make a gesture 
to the other—the gesture seemed to mean, 
“Come and help me"—and thus secured 
its cooperation even when it was not 
hungry. 

Such experiments as these demonstrate 
that if situations are so arranged that co- 
operative techniques are rewarded, they 
will be learned. We have similar, and per- 
haps more convincing, evidence from the 
study of cultures other than our own. 
Some of the more primitive societies are 
violently competitive, some are extremely 
cooperative, and some are individualistic. 
In the last case, individuals in the society 
have relatively little to do with each other 
and avoid both competitive and coopera- 
tive techniques. Such individualism, of 
course, is largely impossible in a highly 
organized society. Most interesting, how- 
ever, is the fact that primitive societies 
range all the way from extremely competi- 
tive to extremely cooperative. It means that 
competitive techniques are not "instinc- 
live" and that cooperative techniques may 
displace them if such techniques prove ef- 
fective in satisfying the needs of the group. 


El PERSONAL MOTIVES 


In giving the title “Personal Motives” 
to this section; we do not mean to imply 
that personal motives are in a different 
class from physiological and social motives. 
Actually any motive exists only within an 
individual, and in the strict sense, all 
physiological and social motives are really 
personal motives. 

There are certain problems, however, 
that are best understood by keeping the 
individual in mind, and it is these we shall 
consider here. 
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Functional autonomy. We have ex- 
plained earlier that motives are acquired 
because certain conditions are associated 
with the relief of physiological needs. Rats 
acquired motives for white boxes and 
chimpanzees for poker chips because these 
conditions were associated with securing 
food. It is an interesting fact that, if 
animals are no longer rewarded with food 
in white boxes or in using poker chips, they 
soon lose their acquired motives. These 
motives, in order to be maintained in full 
strength, must be reinforced (see page 112) 
frequently with food rewards. "This is an 
example of a phenomenon known as ex- 
tinction that we will consider in Chapter 5. 

Although acquired motives do sometimes 
extinguish in human beings, it is more 
typical of people to retain such motives 
throughout most of their lives. As G. W. 
Allport, one of the leading students of 
personality, has pointed out," acquired 
motives seem to have a kind of functional 
autonomy. He means by this that motives 
continue to function autonomously with- 
out further reinforcement of the physio- 
logical conditions originally concerned in 
their acquisition. 

Examples of what seems to be functional 
autonomy of motives abound in everyday 
life. The poor boy who carned his first 
pennies to ward off hunger and discomfort 
continues to work day and night at amass- 
ing a large fortune long after he has ac- 
quired enough money to meet his physical 
needs. A businessman who approaches re- 
tirement age with ample reserves insists on 
staying at his job, probably because he finds 
that it satisfies needs for companionship 
and activities, even though his original 
motivation for working was to earn a liv- 
ing. Even the persistence of sexual interests 
in middle age, after hormones are no 
longer of much importance, has been cited 
as an example of functional autonomy. 
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You can probably think of other examples 
of motives that continue to operate long 
after the original need for them has passed. 

Security and frustration. Another im- 
portant fact of human motivation is that 
motives are frequently frustrated or threat- 
ened with frustration. The topic of frustra- 
tion is an important one in psychology, and 
we shall have a great deal more to say about 
it, especially in Chapters 4 and 10. Here 
we merely introduce it by pointing to its 
existence and indicating its relation to feel- 
ings of insecurity. 

A man may have taken up a business or 
profession as a way of making a living and 
thus of satisfying his physiological and 
social needs. He may have been successful 
in his work for many years, yet there is 
always the possibility that he may be 
thrown out of work—by economic condi- 
tions, by failure on his own part, or by ill 
health. He is frequently reminded. of this 
possibility by what happens to his friends 
and neighbors, and he can easily envisage 
the frustration of many of his needs—not 
just his acquired and somewhat inessential 
needs, but his physiological needs as well. 

Because of this ever-present possibility of 
frustration, he tries to make sure that the 
satisfaction of his various physiological and 
social needs is secure against misfortune, 
depression, loss of job, and so on, All these 
fears and desires coalesce in a need for 
security. Such a need can be met only 
when the individual knows where he stands 
and what his rights are. If he has status in 
his community, money in the bank, a 
steady job, and faith in fair and equitable 
treatment, then he has a feeling of security. 
Loss of status, uncertainty of tenure of 
his job, or capricious laws and government 
make him insecure. 

In a society as highly organized as West- 
em culture, a person depends upon many 
other people and upon conditions in gen- 
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eral for his security. This means, of course, 
that a person’s security is often threatened 
or even lost through no fault of his own 
or without any opportunity to regain it. 
For that reason, the need for security takes 
on a special importance in people's lives— 
more so, in many cases, than any of the 
social needs we discussed in the last sec- 
tion—and it is responsible for much per- 
sonal unhappiness as well as social unrest. 
(See Chapter 10 for further discussion of 
the role of insecurity in the frustration of 
motives. ) 

Level of aspiration. We pointed out in 
an earlier section that goals acquired 
through learning are not nearly so fixed and 
unchangeable as are the goals of physiologi- 
cal drives. One of the important and 
obvious factors affecting such goals is the 
Success a person has in achieving them. A 
person cannot very well learn the goal of 
becoming a great athlete, scholar, or musi- 
cian unless he has had some success along 
the way. If his success is only modest, he is 
likely to set a lower goal for himself than 
if he has been outstandingly successful. The 
level at which he sets his goal has been 
given the label level of aspiration. 

The concept of level of aspiration is a 
convenient and important one in under- 
standing human motivation in a variety of 
situations. It will determine whether a per- 
son works hard, not so hard, or not at all at 
any given task. It may determine whether 
he aspires to a high school, college, or pro- 
fessional education, whether he prepares 
to be a plumber or doctor, and so on. 
Consequently, we are all familiar with 
differences in level of aspiration among the 
people we know, even if we have not con- 
sciously used the term or concept. 

Level of aspiration has also been the 
subject of experimental work. In this 
work, a variety of situations has been em- 
ployed. People may be presented with 
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some problem to solve, for example, a 
puzzle, and asked to indicate how success- 
ful they think they will be in solving it. 
Students may be asked to state the grade 
they expect in an examination or intelli- 
gence test. Thus levels of aspiration may 
be measured. Then, with such measures, it 
is possible to determine how previous ex- 
perience with a task, or performance in 
successive attempts at the task, can affect 
level of aspiration. 

From studies of this sort we have learned 
that level of aspiration depends upon many 
factors. One is the individual characteris- 
tics of a person; some people have consist- 
ently low levels of aspiration, others quite 
high levels, and still others intermediate 
levels. Another factor is ego involvement, 
or self-esteem; a person's level is usually 
higher when he compares himself with a 
group of comparable ability than when his 
performance has nothing to do with any- 
one celse. Students, for example, often seem 
as concerned with how many other students 
in a class received As as with whether they 
received them. Finally, of course, there is 
the factor of one’s own performance. A 
person usually does not aspire to a per 
formance far above that which he has been 
able to reach. If he fails to reach his aspira- 
tion, he usually lowers his level. On the 
other hand, if he achieves one level, he is 
likely to raise it a little. In general, people 
keep a level of aspiration that is slightly 
above their level of performance—at least 
most normal people do. 

Unconscious motivation. Another impor- 
tant fact that must be kept in mind, if we 
are to understand human motivation, is 
that many human motives are unconscious. 
That is to say, a person often is not aware 
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of, and cannot report, his own motives. 
The importance of unconscious motiva- 
tion will be stressed later in Chapter 10, 
“Frustration and Conflict." Here we are 
simply introducing and illustrating the 
point. 

The idea that human motives may be 
unconscious is a little easier to understand 
if we remember that many motives are 
acquired and that such motives are in a 
sense habits. We all have acquired habits 
of which we are largely unaware. A person, 
for example, may bite his nails, pull on his 
ear, tap on the table, or pace back and 
forth in front of a class he teaches, all with- 
out being aware of any of these things 
until they are called to his attention, Ac- 
quired motives may function in the same 
way. Moreover, motives are not so casily 
observed as habits like biting one's nails or 
pacing in front of a class. Hence, one is less 
likely to be reminded of them than he is 
of his habits. 

There is still another important reason 
why motives may be unconscious; they are 
often acquired under unpleasant circum- 
stances that we like to forget. In other 
words, we do not want to recognize cer- 
tain of our motives. Consequently we 
actively forget them through a process 
called repression which we shall mention 
again when we deal with "forgetting" in 
Chapter 5 and shall explain in detail in 
Chapter 10, “Frustration and Conflict.” 
The essence of the idea of repression is 
that it lets us fool ourselves about our 
motives because we frequently do not want 
to admit to ourselves what they really are. 
As a result, we disguise them by perceiving 
them as different from what they really are 
or by refusing to recognize them at all. 
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UMMARY 


1. Motivation may be represented as a cycle consisting of three parts: 
(a) a need that arouses (b) instrumental behavior, which leads in turn to 
(c) a goal that satisfies the need. 

2. Physiological processes within the body tend to maintain a balance 
called homeostasis. When this balance is disturbed, the resulting physio- 
logical need arouses regulatory behavior, for example, seeking for a food, 
water, or a mate, which eventually restores the balance. 

3. Such needs as hunger, thirst, and sleep depend upon chemical condi- 
tions in the body that are not yet very well understood. These conditions, 
however, often produce very specific needs or hungers, for infants and ani- 
mals can select particular kinds of food appropriate to their needs. 

4. In lower animals, sexual needs depend on sex hormones, but in hu- 
man beings these needs can exist in the absence of such hormones. 

5. Instinctive behavior is behavior that (a) arises from physiological 
needs and (b) consists of unlearned, complex patterns of reactions. In- 
stinctive behavior is almost nonexistent in human beings but is relatively 
prominent in many of the lower animals. 

6. There are several kinds of relatively simple instrumental behavior 
that may lead to need satisfaction: (a) general exploratory activity, (b) 
reflexes, such as the sucking reflex, (c) complex instinctive acts, and (d) all 
sorts of learned instrumental acts. 

7. Under the influence of a need, an individual quickly learns acts that 
regularly lead to the appropriate goal. In learning such acts, organisms ac- 
quire new goals. Indeed, whatever conditions are usually present in working 
toward a goal themselves become learned or secondary goals. 

8. Through instrumental learning, many new goals or “values” are ac- 
quired, for example, money. Fears may also be acquired in this way. Be 
cause people, particularly parents, are so intimately a part of human 
instrumental learning, many of the goals acquired by human beings are 
“social values.” 

9. The particular social values that are acquired depend upon one’s 
parents and associates, as well as on the society in which one lives. Once 
acquired, these social values are enforced by social approval, laws, taboos, 
and so on. 

10. The fact that social values are learned implies that social needs lead- 
ing to such values are also learned. The many needs acquired by a person 
may be classified into two general groups: affiliative needs and status needs. 
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11. Patterns of behavior that involve other people in the satisfaction of 
a need are called social techniques. Animal studies and observations of 
other cultures indicate that people are not “instinctively” competitive; they 
learn cooperative techniques if rewarded for using such techniques. 

12. Some of the important factors to consider in understanding the mo- 
tivations of an individual are (a) the functional autonomy of motives after 
the original reasons for acquiring them no longer exist; (b) a need for se- 
curity against possible frustrations of needs; (c) a person’s level of aspira- 
tion as compared with his level of performance; and (d) the operation of 
motives without a person’s being aware of their existence or origins. 
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WE HIGHLY CIVILIZED MEMBERS of West- 
em culture like to think of ourselves as 
tational beings who go about satisfying our 
motives in an intelligent way. To a certain 
extent we do satisfy them that way. But we 
are also emotional beings—more emotional 
than we realize, Indeed, most of the affairs 
of cveryday life are tinged with feeling and 
emotion. Joys and sorrows, excitement and 
disappointment, love and fear, hope and 
dismay—all these and many more are fecl- 
ings we experience in the course of a day or 
week, 

Without such feelings and emotions, liv- 
ing would be pretty dreary. Our feelings 
add color and spice to living; they are the 
sauce without which life would be dull 
fare. We anticipate with pleasure our 
Saturday-night dates, we remember with a 
„TTT 


This chapter was drafted by Clifford T. Mor- 
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warm glow the satisfaction we got from 
giving a good speech, and we even recall 
with amusement the bitter disappointments 
of childhood. On the other hand, when 
our emotions are too intense and too easily 
aroused, they can get us into a good deal 
of trouble. They can warp our judgment, 
turn friends into enemies, and make us as 
miserable as if we were sick with fever. 
The study of emotion. Because feclings 
and emotions are involved in so many as- 
pects of living, it is to be expected that they 
should occupy an important position in the 
study of psychology. They are, in fact, con- 
sidered in many different chapters of this 
book. Here in this chapter we merely in- 
troduce them by tracing their development 
and explaining what they are. In Chapter 
10, “Frustration and Conflict,” we show 
how emotions are aroused by motivational 
conflicts and how they may lead to inade- 
quate and unhappy personal adjustments 
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to the problems of life. Chapter 11 “Men- 
tal Health and Psychotherapy,” considers 
methods of helping individuals establish 
healthier emotional adjustments. The sub- 
ject of attitudes, treated in Chapter 13, 
also bears on the problem of emotions, for 
attitudes have their roots in the fears, 
hostilities, and emotional attachments an 
individual has built up in his past experi- 
ences. Chapter 14, “Prejudice and Social 
Conflict," goes on to show how emotional 
attitudes victimize minority groups and 
play a role in industrial and international 
conflict. In Chapter 16 we shall see that 
likes, dislikes, and emotionally toned atti- 
tudes are important in vocational adjust- 
ment. Chapter 21 describes briefly the 
parts of the brain concerned in emotion, 
and Chapter 22 considers the effects of 
chronic emotional stress on the health and 
well-being of the individual. In view of all 
these ramifications of the problem of emo- 
tion, the student should bear in mind that 
this chapter is only an introduction and that 
he can expect to learn considerably more 
about the emotions in many other parts of 
the course. 

Emotional development. First let us con- 
sider the course of emotional development 


Fig. 4.1, Development of emo- 
tional expression in the infant. 
The diagram summarizes studies 
of the development of emotion. 
(Based on Bridges, К. M. B. Emo- 
tional development in early in- 
fancy. Child Develpm., 1932, 3, 
324-341.) 
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in the infant and the child. Although 
grown-up people exhibit many different 
emotions, this is not the case in the new- 
born infant. About the only emotion we’ 
can distinguish in the first few weeks after 
birth is a diffuse general excitement that is 
about the same from one occasion to the 
next." This excitement is not a specific 
response to any particular stimulus; it 
shows itself whenever the environment sud- 
denly changes. 

It is not long, though, until the diffusc 
excitement gives way to more spccific 
emotional reactions. The general course of 
this change is sketched in Figure 4.1, which 
is based on extensive studies of the emo- 
tions displayed at different ages. As the 
child grows older, he develops an increas- 
ing variety of emotional responses. At three 
months, for example, he responds to un- 
pleasant situations with general signs of 
distress, but he responds to nursing, fon- 
dling, tickling, and rocking with smiling 
and general signs of delight. After that, 
emotions rapidly differentiate, and by two 
years he has a repertory of specific reactions 
to different situations. 

This picture of emotional development 
makes it rather likely that emotion, like 
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the motor functions we discussed in Chap- 
ter 2, is the product of both maturation 
and learning. The baby has many oppor- 
tunities to learn in the first few months, 
yet he is as slow in acquiring an emotional 
repertory as he is in walking and talking. 
It would seem, then, that the nervous sys- 
tem must mature enough to permit the 
control of muscles of the face, the vocal 
apparatus, and the body before any diver- 
sity of emotional reactions can be fully 
developed. It is probably also true that 
there is a maturation of certain centers in 
the brain that are specifically responsible 
for patterns of emotion. Thus maturation 
undoubtedly plays an important role in emo- 
tional growth. 

Emotional development, on the other 
hand, undoubtedly depends on learning. 
This hardly requires proof, but it can be 
illustrated by a classic experiment.“ An 
eleven-month-old boy named Albert was 
shown a white rat (see Figure 4.2). He was 
interested in it and tried to play with it. 
However, on one occasion, when Albert 
was shown the rat, the experimenter 
sounded a loud noise. At that, the boy 
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shrank back. The procedure was repeated 
several times. In time Albert came to show 
unmistakable fear reactions to thc white 
rat even when the loud noise was not 
sounded. He also became fearful in the 
presence of a rabbit and other white or 
furry objects, including a white beard. 
Thus, through learning, white furry ob- 
jects had become emotionally charged 
stimuli for Albert. 

Emotional reactions, then, are elaborated 
through both maturation and learning. In 
this chapter, we shall show in more detail 
how learning and maturation play roles in 
the development of emotion. 

Aspects of emotion. We have not yet 
defined emotion. We all know in general 
what we mean by it, but we find it difficult 
to say precisely what we mean. That is be- 
cause emotion has several different aspects. 
For one, it is a stirred-up bodily state in 
which changes occur in our breathing, 
heart rate, circulation, and other physio- 
logical functions. It is also a pattern of ex- 
pression—smiling, laughing, crying, cring- 
ing, and so on; it is something we do. 
Thirdly, it is something we feel—happiness, 


Fig. 42. Conditioning of fear in 
the infant. Before conditioning (1), 
the child approaches a rabbit 
without fear. A loud noise (2) 
startles and scares the child, After 
the noise has been paired with 
the presence of a rat, the child 
appears afraid of the rabbit (3) 
and of all hairy objects (4). (After 
Watson and Rayner? and Thomp- 
son, G. G. Child psychology. 
Boston: Houghton Mifflin, 1952, 
р. 144.) 
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disappointment, unpleasantness, elation. 
And finally, emotion is also a motive; it 
keeps us working toward some goals and 
avoiding others. 

Thus it becomes apparent that, in order 
to understand emotion, we must consider 
all these aspects of it. The rest of this 
chapter is therefore divided into four main 
sections: (1) bodily states in emotion, (2) 
emotional expression, (3) emotional expe- 
rience, and (4) emotional motivation. 


a BODILY STATES IN EMOTION 


The stirred-up or upset state that char- 
acterizes the more extreme emotions is easy 
to detect in the internal organs of the body. 
This may be illustrated by a survey of more 
than 4,000 airmen who flew in combat in 
the Second World War and had, at vari- 
ous times, been exposed to great danger." 
As you can see in the accompanying table 
(Table 4.1), they were asked to say 
whether they "often" or "sometimes" ex- 
perienced certain. symptoms while flying 
combat missions. As you read down the list 
of symptoms, you will note a wide variety 
of bodily changes: pounding of the heart, 
tenseness of the muscles, dryness of the 
mouth, “cold sweat," need to urinate, and 
sickness in the stomach. If one were to 
take the trouble of attaching various 
measuring instruments to the fliers while 
they experienced emotion, one could de- 
tect an even wider variety of bodily changes 
and record them in detail. 

Autonomic changes. Many of the bodily 
changes that occur in emotion are initiated 
by a part of the nervous system called the 
autonomic system (see Figure 4.3), and for 
that reason such changes are called auto- 
nomic changes. The autonomic system con- 
sists of many nerves leading from the brain 
and spinal column (see Chapter 21) out to 
the various organs of the body, including 
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TABLE 4.1. Bodily symptoms of fear in com- 
bat flying. 1,985 flying officers and 2,519 en- 
listed fliers of the Second World War were 
asked how often they experienced different 
symptoms in combat flying. 

Percentage answering 


——— 


Symptom "Ofen" timer” төш 
Pounding heart and rapid 
pulse 30 56 86 
Muscles very tense 30 53 83 
Easily irritated, angry, or 
"sore" 22 58 80 
Dryness of the throat or 
mouth 30 50 80 
“Nervous perspiration” or 
“cold sweat” 26 53 79 
"Butterflies" in the stom- 
ach 23 53 76 
Sense of unreality, that this 
couldn't be happening 20 49 69 
Need to urinate very fre- 
quently 25 40 65 
Trembling n 53 64 
Confused or rattled 3 50 53 
Weak or faint 4 37 41 
After mission, not being 
able to remember details 
of what happened 5 34 39 
Sick to the stomach 5 33 38 
Not being able to concen- 
3 32 35 


trote 
— — — — 


Modified from Shaffer, L. F. Fear and courage in 
aerial combat. J. consult. Psychol., 1947, 11, 137-143. 


particularly the blood vessels serving both 
the interior and exterior muscles. The 
autonomic system has two parts which 
usually work in opposition to each other. 
One part, the sympathetic system, increases 
the heart rate and blood pressure and dis- 
tributes blood to the exterior muscles 
rather than to the digestive system. It is 
this part that swings into play when we 
become emotional—or at least when we 
become fearful or angry. The other part of 
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the system is called the parasympathetic 
system. It tends to be the more active sys- 
tem of the two when we are calm and re- 
laxed. It does many things that, taken to- 
gether, build up and conserve the body’s 
stores of energy. Among them is the slow- 
ing of the heart, reduction of blood pres- 
sure, and diversion of blood to the digestive 
tract.* 

When the sympathetic part of the 
autonomic system steps up its discharges, 
as it does in emotion, it produces several 
symptoms that are worth noting." One set 
of symptoms concerns the circulation of 
blood. The blood vessels serving the 
stomach, intestines, and interior of the 
body tend to contract in emotion, while 
those serving the exterior muscles of the 
trunk and limbs tend to become larger. In 
this way, blood is diverted from digestive 
functions to muscular functions, thus pre- 
paring the body for action that may involve 
great muscular activity. At the same time, 
nervous impulses to the heart make it beat 
harder and faster, which means that the 
blood pressure goes up and the pulse rate is 
quickened. "Thus more blood is pumped 
through the circulatory system to the mus- 
cles. 

Besides changes in circulation, the auto- 
nomic system produces several other bodily 
changes in emotion. Perhaps, when you 
have been afraid, you have felt some of 
them yourself. One is a change in breath- 
ing. You may hold your breath briefly, 
gasp or sigh, and thus interrupt your regular 
breathing. Another change is in the pupil 
of the eye, which is ordinarily regulated ac- 
cording to the amount of light entering the 
€ye. In emotion, the pupil gets larger. 


* This is an oversimplified statement of the 
functions of the two systems. They are not al- 
Ways opposed to each other, and there are cer- 
tain instances in which the parasympathetic 
System is active in emotion. 
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Perhaps you have seen this if you have 
Observed a cat or a person in great rage. 
Another change is drying of the mouth. 
This occurs because the sympathetic sys- 
tem stops the secretion from the salivary 
glands, which ordinarily keeps the mouth 
moist. Still another is the change in the 
movements of the stomach and intestines, 
As one can see in X-ray pictures or with 
the balloon technique (see Figure 3.3), 
contractions of the stomach and intestines 
are stopped or reversed in strong emotion. 
Also the principal sphincters may involun- 
tarily relax, causing a person to defecate or 
to urinate. 

Still another response of the sympathetic 
system in emotion is the discharge of the 
hormone adrenalin. This is secreted by 
the adrenal glands, which are located on the 
top of the kidneys. From this point, the 
hormone goes into the blood, circulates 
around the body, and affects many organs 
of the body. In the liver, it helps mobilize 
sugar into the blood and thus makes more 
energy available to the brain and muscles. 
Adrenalin also stimulates the heart to beat 
harder and thus aids the impulses of the 
autonomic system to the heart. (Surgeons 
use adrenalin to stimulate heart action 
when the heart has weakened or stopped.) 
In the skeletal muscles, adrenalin helps 
mobilize sugar resources so that the muscles 
can use more of them more rapidly. Thus 
adrenalin more or less duplicates and rc- 
inforces the action of the sympathetic sys- 
tem on various internal organs. 

One other bodily change in emotion has 
recently been used extensively by psycholo- 
gists in experiments on learning and pcr- 
sonality (see pages 110 and 631). This 
change is the galvanic skin response. It is 
a change in the electrical resistance of the 
skin that can be measured by attaching a 
resistance meter or voltmeter to the skin. 
The autonomic nervous system indirectly 
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controls the sweat glands of the skin. In 
strong emotional excitement, the glands 
increase their secretion, which you can 
feel as “nervous perspiration” when you 
are excited. Accompanying this secretion is 
a drop in electrical resistance of the skin 
that we call the galvanic skin response, or 
GSR for short. One can use this galvanic 
skin response as a fairly sensitive indicator 
of emotional response. 

The "lie" detector. For the past few 
year, the public has heard a good deal 
about a “lie” detector that sometimes can 
be used to detect a person's guilt in crime. 
This device makes use of several of the 
autonomic changes we have described 
above. Although there are several versions 
of the lie detector, it almost always affords 
measurements of blood pressure, respira- 
tion, and galvanic skin response. The basic 
assumption underlying the use of the lie 
detector is this: When one confronts a per- 
son with words, questions, or situations con- 
nected with a crime, if that person com- 
mitted the crime, then they constitute a 
real threat to the person and stir up in him 
the emotion of fear. This emotion, even if 
small, can be measured. Actually, this isa 
fairly valid assumption, for in many cases it 
has proved true. 

Taken by itself, however, the lie detector 
is not to be trusted completely, because 
even innocent people are likely to be emo- 
tional when subjected to a lie detector test 


Fig. 4.3. Schematic diagram of the autonomic nervous 
system. The autonomic system consists of nerves and 


ganglia (see Glossary) that serve blood vessels, 
glands, and other internal organs of the body. It has 
two main divisions: the parasympathetic system, shown 


in color, and the sympathetic system. 
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and accused, by implication, of a crime. 
Moreover, one often has difficulty distin- 
guishing responses to the "critical" stimuli, 
that is, the stimuli connected with the 
crime, from responses to the “neutral” 
stimuli that have nothing to do with the 
crime and are presented as a standard of 
comparison. When used by a skilled opera- 
tor, the lie detector can be very valuable, 
but it can easily be misused by people who 
are not expert in this type of work. 

Distinguishing bodily changes. Although 
we usually can detect an emotional state 
through changes occurring in the body, it 
is quite another matter to say what state. 
Psychologists have tried for a good many 
years to see whether, by measuring bodily 
changes, they could tell different emotions 
from cach other, for example, fear from 
anger or joy. If they had been successful, 
we would more easily be able to measure 
emotional reactions to different situations, 
to measure directly differences in mood 
and temperament among people, and to 
correlate physiological changes with per- 
sonality structure. Unfortunately, such 
work has been for the most part unfruitful. 
Although we can distinguish mild from 
Severe emotional states, we have so far not 
been able to distinguish different emotions 
in this way with any degree of success. 
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Rather than measure bodily changes, we 
can distinguish different emotions much 
better if we observe emotional behavior, 
Many of the animals we know have fairly 
clear-cut patterns of emotional response. 
We can tell that a cat is angry when it 
arches its back, raises it tail, bares its fangs, 
and gives a characteristic hiss. Similarly we 
can identify anger in a dog when it snarls 
and takes a characteristic stance. In the 
Same animals, too, we can easily see the 
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difference between fear and friendliness by 
the pattern of behavior. When a person 
is very angry, or very much afraid, or very 
joyous, we usually can tell which it is by 
the way he behaves. What are the patterns 
of behavior by which we distinguish one 
emotion from another? And how accurate 
are we in telling one emotion from an- 
other? 

In addressing these questions we shall 
first consider what is regarded as the most 
fundamental and universal pattern of emo- 
tional response, the startle pattern. Then 
we shall consider facial and vocal expres- 
sion, and after that postures and gestures 
as ways of expressing emotion. In the 
course of the discussion, it will become 
clear that it is difficult to judge emotional 
expression correctly unless we also know the 
emotional situations giving rise to emotion, 
and this will be our last topic in this scc- 
tion. 

The startle response. Perhaps the most 
primitive of all emotional patterns is the 
startle response. At least, in very careful 
studies of many individuals, this response 
is more consistent from one person to an- 
other than any other emotional pattern.’ 
You can easily observe it by tiptoeing up 
to a person who is deep in thought and 
suddenly yelling “boo” or by shooting off 
a pistol when he does not expect it. The 
reaction you get is what psychologists call 
the startle pattern. 

The whole thing takes place very rapidly 
but in a consistent pattern. The first part of 
the reaction is a rapid closing of the cyes. 
The mouth widens in a suggestion of a grin. 
Then the head and neck are thrust forward, 
often with the chin tilting up, and the mus- 
cles of the neck stand out. The uniformity 
of this emotional reaction from one person 
to another makes us believe that it is an in- 
born reaction that is modified very little by 
learning and experience. 
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Fig, 4.4. Differences in emotional 
expressions in one situation. The 
children are listening to a radio 
program. What emotion are they 
expressing? (Courtesy Three Lions, 
Inc., George Pickow, photogra- 
pher.) 


Facial and vocal expression. Emotional 
patterns other than the startle pattern are 
not very consistent among people. They 
differ from one person to another and 
from one culture to another, Thus it is 
clear that each individual develops some- 
what unique ways of expressing emotion. 
Look, for example, at the accompanying 
picture (Figure 4.4) of some children 
listening to the radio. Whatever the particu- 
lar situation was, it was the same for all of 
them. Yet notice the great differences in 
facial expression in the different children. 
If you looked at each of these faces sepa- 
rately, you would find it difficult to say in 
many cases just what emotion was being 
expressed. 

If, however, emotions are classified into 
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two general groups, those which seem 
pleasant and those which seem unpleasant, 
one can observe some consistent differences 
in the expression of the mouth. In general, 
in the unpleasant emotions, the mouth 
turns down; in the pleasant ones, the 
mouth turns up. The same is true of the 
eyes; they slant up in mirth, droop down 
in sadness. Leonardo da Vinci knew this 
and stated it as a principle to be used in 
depicting emotional expression. 

To study patterns of facial expression, 
psychologists have presented pictures of 
faces expressing various spontaneously 
aroused emotions and have asked people to 
judge what emotions were represented.“ 
In this kind of experiment, where the 
judge sees only the face, the agreement is 
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far from perfect. There is usually rather 
good agreement that the emotion is pleas- 
ant or unpleasant, but to say whether it is 
“sorrow,” “fear,” “anger,” “distress,” or the 
like is much more difficult. The same result 
is true, in general, for posed expressions. 
When professional actors are asked to por- 
tray certain emotions and judges rate them 
on facial expression, agreement as to kind 
of emotion is not very good. 

People ordinarily express a good deal of 
emotion with their voices. Screams denote 
fear or surprise; groans, pain or unhappi- 
ness; sobs, sorrow; and laughter, enjoyment. 
A tremor or break in the voice may denote 
deep sorrow; a loud, sharp, high-pitched 
voice usually expresses anger. In judging 
emotions in others, when we can hear 
their vocal expressions as well as sce their 
faces, we use such cues to help us distin- 
guish one emotion from another. 

Posture and gestures. [motions are ex- 
pressed with posture and gestures as well as 
with the face and voice. In fear, a person 
flees or is “rooted to the spot." In anger, he 
usually makes aggressive gestures and may 
even clench his fists and move to attack. 
In sorrow, a person tends to slump with 
face downward, and in joy, he holds head 
high and chest out. Such signs of emotion 
we all take for granted in this society. 

There is some question, however, how 
consistently emotion is expressed in this 
way. As in the case of facial expression, 
there are fairly wide individual differences 
among people. When judges have only the 
expressions of the hands and forearms to 
observe, they agree fairly well only for 
highly conventional expressions such as 
worship, but their agreement becomes 
poorer for the less conventional gestures. If 
they are permitted both the facial expres- 
sion and the gesture, however, their agree- 
ment improves considerably, though it still 
is far from perfect.? 
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If one studies emotional expression in 
different societies, it becomes clear that 
such expression is largely learned. There is, 
indeed, a “language of emotion" that more 
or less characterizes each culture. The Chi- 
nese may express surprise by sticking 
out their tongues, disappointment by clap- 
ping their hands, and happiness by scratch- 
ing their ears and checks.“ In our society, 
sticking out one's tongue is more likely to be 
a sign of anger, clapping one's hands a sign 
of happiness, and scratching one's cars a 
sign of worry. Then, too, cultures vary in 
the degree of emotional expression. The 
American Indian, for example, is relatively 
taciturn and expressionless, while the 
Frenchman gesticulates for even the mild 
emotions. 

Emotional situations. 


Any single aspect 
of emotional expression—facial, vocal, pos- 
tural, or gestural—is not a very reliable sign 
of the type of emotion involved. In other 
words, these components of expression are 
not very uniform from one person to the 
next. When judges are given all of them 
together, however, they agree much better 
than when considering them singly. Even 
so, they make a fair number of mistakes 
and may confuse such different emotions 
as anger and fear. 

What one needs to see in order to judge 
emotional expression most accurately is not 
only the pattern of expression, but the situ- 
ation in which the emotion occurs. Given 
the situation and the expression, one can 
do quite well at naming the emotion." 
This is because all of us know fairly well 
what our individual emotions are in differ- 
ent situations and thus know what the 
other person's should be, or is likely to be, 
in a similar situation. So it is by situations, 
more than by expression, that we are able 
to distinguish different emotions. With this 
in mind, then, let us look at some typical 
emotions of fear, anger, and pleasure in 
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terms of the situations that may evoke them. 

= Fear. In young children, any kind of 
situation which comes on suddenly can pro- 
duce fear. It seems that fear reactions occur 
when a child is not prepared for what is 
coming or has not gained sufficient experi- 
ence to enable him to cope with the situ- 
ation. Thus during the early months of life 
the child tends to show fear responses in the 
presence of any strange, sudden, intense 
stimulus.'? 

Later on, loud noises, objects that have 
caused pain, and sudden movements, are 
fear producing. As the child grows older, 
he may be afraid of imaginary creatures, of 
being left alone, of the dark, and of poten- 
tial bodily harm. Late in childhood, chil- 
dren become especially fearful of social 
humiliation and ridicule. The kinds of fcar- 
producing situations that are effective at 
various ages are depicted in the accompa- 
nying figure (Figure 4.5). In considering 
these situations, it is important to realize 
that the child need not experience fear in 
a specific situation to come to fear it; he 
can learn to be afraid simply by being with 
people who are fearful in such situations. 

In adulthood, when a person has ac- 
quired a repertoire of social needs, includ- 
ing those for recognition and prestige, fears 
are most often associated with threats to 
the satisfaction of a person's needs. College 
girls, for example, were found in one study 
to have most of their fears about success in 
college work and about their social pres- 
tige. Most adult fears probably have to do 
with success and failure in work and social 
life. 

= Anger. In animals there are situations 
which naturally call forth anger. Witness 
the typical reaction of a dog and cat to each 
other. In both young and adult human 
beings, however, the typical cause of anger 
is some kind of frustration? In the infant, 
physical restraint is the kind of frustration 
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Fig. 4.5. Situations evoking fear in infants and chil- 
dren. Groups of youngsters were exposed to four 
different kinds of situations: (a) animals, (b) noises 
or things that made noises; (c) threats of illness, in- 
jury, or death; and (d) strange objects or people. 
The bar graphs show the percentage of each group 
giving a fear response in these situations. In general, 
noises and strange things are more effective in young 
children, while animals and threats are more effec- 
tive in older children. (Based on data of Jersild, A. T., 
Markey, F. V., and Jersild, C. L. Children's fears, 
dreams, wishes, daydreams, dislikes, pleasant and un- 
pleasant memories. Child Develpm. Monogr., 1933, 
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TABLE 4.2. Sources of annoyance. 659 indi- 
viduals of both sexes ranging from ten to 
ninety years of age were asked to indicate the 
things that annoyed them. 


Per cent 
of different 
Class of annoyance annoyances 
— ——— 
Human behavior 59.0 
Things and activities not connected with 
people (other than clothes) 18.8 
Clothes and manner of dress 12.4 
Physical characteristics of people that 
could be altered 53 
Physical characteristics of people that are 
unalterable 44 


— . 


Most common annoyances associated with human behavior 
— 2 — 


А person blowing his nose without a handkerchief 
A person coughing in one’s face 

A person cheating in а game 

A woman spitting in public 

The odor of dirty feet 


A child being treated harshly 
— 
Based on Cason, H. Common annoyances: а psycho- 
logical study of everyday aversions and irritations. 
Psychol. Monogr., 1930, No. 182. 


that more than half the common annoy- 
ances are things that other people do, such 
as blowing their noses without handker- 
chieves, coughing in one’s face, smelling 
dirty, treating others with unkindness, Only 
a small minority of common annoyances 
had to do with things, such as a streetcar’s 
being late, rather than people. There have 
been other more specific studies of annoy- 
ances, such as the ways in which college 
professors annoy their students? Such 
studies of annoyance have a practical value: 
the person who wishes to “win friends and 
influence people” can study them and take 
pains not to arouse unpleasant experiences 
in other people. 

Another somewhat different example of 

ít 
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annoyances was made with tones. Subjects 
were asked to compare the annoying value 
of different tones and noises. The results of 
this study were quite definite. People found 
very high-pitched noises more annoying 
than low ones. It is possible, in fact, to say 
just how loud each of two sounds, of differ- 
ent pitch, must be for them to be equally 
annoying.” Studies such as this have con- 
siderable value for the acoustic design of 
buildings, especially those in which people 
work, 

These are just two examples of the facts 
one can gather about feelings of annoyance. 
They illustrate the methods used to asccr- 
tain the situations giving rise to these feel 
ings and the measurement of relative an- 
noyance values of different stimuli. Psy- 
chologists have conducted many studies like 
these and are able to conduct others when- 
ever new problems of interest or urgency 
arise. 

Preferences. While some things in life 
make us feel mildly angry, others make us 
feel pleasant, amused, delighted, or happy. 
It is possible to study these pleasant feel- 
ings in much the same way as those of an- 
noyance. We can find out what styles and 
patterns of clothes, what colors, architec- 
ture, newspapers, music, weather, and many 
other things are regarded as pleasant or 
providing enjoyment. We shall mention 
here three kinds of methods psychologists 
use to study such preferences. 

One is a method of rating. One can ask 
people to assign to each object or situation 
a number or letter that represents how 
much they prefer or do not prefer it. The 
number 1, for example, may indicate that 
a person likes it very much; the number 5 
may be used to mean that he does not like 
it at all. Another way of studying prefer- 
ences is the method of order of merit. In 
this case, a person is presented with several 
objects—perhaps a group of paintings, se- 
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lections of poetry, samples of wallpaper, 
pictures of people—and asked to rank-order 
them. In this way, it is possible to conclude 
which of the objects is most preferred and 
which is least preferred. Another somewhat 
more laborious, but more precise, method 
is the method of paired comparisons. In 
this case, a person is presented with only 
two objects at a time and asked to say 
which he likes more. Then he is presented 
with two other objects and makes the judg- 
ment again. He continues this until he has 
compared each object with every other ob- 
ject at least once, By counting the number 
of times any one object is preferred to cach 
of the others, and doing this for every ob- 
ject in turn, one can construct a quantita- 
tive index of aesthetic preference for each 
of the objects. 

Using methods such as these,“ it has 
been possible to measure aesthetic prefer- 
ences of individuals, or groups of persons, 
for a wide variety of things that are used 
or consumed in everyday life: colors, per- 
fumes, flavors, musical tunes, clothes, and 
so on. So even though emotional experience 
is а very private sort of affair and difficult 
to describe, it is possible to subject it to 
scientific study and to come out with some 
rather precise information, which often 
proves highly profitable to manufacturers 
and advertisers of whisky, soap, or other 
products. 


Bi emotional MOTIVATION 


In this last section of the chapter, we 
turn to the problem of emotional motiva- 
tion. In discussing motivation in Chapter 3 
we pointed out that motives imply goals— 
something the organism attempts to attain. 
This being the case, it is quite clear that 
the basic emotions of fear, anger, and pleas- 
ure all qualify as motives. In the case of fear, 
the motive is to avoid the situation that 
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evokes it. In anger, the motive is to aggress 
against the source of provocation. In pleas- 
ure, the motive is to seek or attain what- 
ever it is that gives pleasure. 

At this point, however, there is very little 
to say about pleasure, We have already de- 
scribed earlier in this chapter the conditions 
that usually elicit pleasure in the infant. 
Speaking more generally, pleasure is derived 
from the satisfaction of any of a person's 
motives, whether they be physiological mo- 
tives for such things as warmth, food, or 
sexual objects or social motives for such ends 
as affection, dependency, prestige, or power, 
The subject of pleasure has therefore been 
adequately covered, at least for our present 
purposes, in the earlier discussion of moti- 
vation. 

Anger and fear, however, have a special 
significance in emotional life that we have 
not yet explained. Through learning, they 
are modified into more general emotional 
states, called anxiety and aggression, Both 
states come to have a close relationship to 
frustration, and threats of frustration, of 
other motives. It is important that we un- 
derstand these terms and the processes that 
they represent in order to be ready to deal 
with the problems of personality and adjust- 
ment discussed in later chapters (Chapters 
9, 10, and 11). 

Fear, phobias, and anxiety, The fact that 
fear serves as a motive hardly needs any 
proof, for there is ample evidence of this in 
daily life. Both parents and society make 
liberal use of the fear of punishment to 
enforce their will. Our government uses the 
threat of fine or imprisonment to enforce 
its laws. People usually behave in the way 
that society and their friends expect them 
to because they fear the loss of friends, 
privileges, and social prestige. Fear of the 
loss of freedom is the most potent motive 
for getting nations to fight. Indeed, every- 
where we look, we sec fear profoundly in- 


fluencing what people do and what they 
work for, 


Fears become important motives in life 
because we have so many opportunities to 
acquire them. At first in childhood there are 
physical hazards like falling down the steps 
and getting burned in the fire, and the child 
comes to fear those situations in which he 
has been harmed. Soon the parent starts 
using fear deliberately. By punishing and at 
the same time saying “no,” a parent soon 
teaches an infant to fear punishment and 
the signal for evoking this fear is the word 
“no.” Later on, teaching of fear gets more 
complicated. To motivate the child, the 
parent may put him to bed without his sup- 
per, deny him his ice cream or Popsicle, or 
not allow him to go out and play. Thus he 
is taught to fear loss or denial of the things 
he wants. 

"Acquiring fears. In situations of this 
kind, whether simple or complex, all that 
is necessary for the person to acquire fear 
is to experience some signal, word, or situ- 
ation that is associated with punishment. 
If the signal is followed by punishment 
enough times—sometimes only once, some- 
times more often—it comes to be a threat 
that arouses fear of the punishment. We 
have already presented an experimental il- 
lustration of this point in the chapter on 


Fig. 4.6. Society frequently uses 
threat of punishment to motivate 
people. (Courtesy Jeffrey Nor- 
ton.) 


motivation (Chapter 3) 4 There, you will 
recall, we described an experiment in which 
rats were put into a white box which was so 
constructed that the experimenter could 
administer electric shocks through the floor 
of the box. After they had been shocked in 
the box a few times, they showed fear—an 
acquired fear—as soon as they were put in 
the box and before they were actually 
shocked. They crouched, tensed, urinated, 
and defecated. In time, they accidentally 
hit a lever which was in the box and thus 
opened an escape door. It took only a few 
experiences of this sort in the now harmless 
box for them to learn to push the lever 
quickly and escape. Thus the fear of the 
box, acquired in the original shocks the rats 
received, became a motive for learning to 
escape from the box. 

In just this way, people acquire many 
different sorts of fears. If a person once had 
a bad fall from a height, he may go through 
life fearing high places. Another person 
who, as a child, was lost and terrified in a 
crowd of people, may thereafter fear being 
in a crowd. If locked up in a dark closet 
some time, he may thereafter be afraid of 
being in a room with all the doors closed. 
Because people may have varied experiences 
of this kind, there are a very large number 
of specific fears that may be found in one 
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person or another. Some, however, are more 
common than others, and psychologists 
have given them names. 

«Phobias. The technical name for a 
strong irrational fear of a certain thing or 
situation is phobia. By irrational, we mean 
hat the situation in which the person dis- 
plays fear does not justify it. Although most 
of us have specific fears, they usually are 
not intense enough to deserve to be called 
phobias. Some people, on the other hand, 
who are otherwise normal and healthy may 
have phobias that do not disrupt their lives. 
In other cases, however, a phobia may be so 
powerful and of such a sort that it alters 
he whole course of a person’s life. One 
outstanding example of this sort was that of 
William Ellery Leonard, who was a poet 
and professor of literature at the University 
of Wisconsin. Leonard had a phobia of 
going more than a few blocks away from 
home and university. For years this phobia 
kept him a virtual prisoner in this small 
geographical area. Although he knew of his 
fear, he did not know its underlying cause. 
During the course of psychoanalysis (see 
page 11), he was able to remember a 
frightening incident in his childhood. He 
had wandered away from his home onto the 
railroad tracks, and a passing train had 
scalded him with steam. This was the real 
origin of his fear. His real motive for stay- 
ing near home was the fear acquired in this 
incident. The phobia was so powerful that 
it dominated his whole life. It was never 
completely eradicated even though he rec- 
ognized its source and could be objective 
enough to write a book about it—The 
Locomotive God." 

= Anxiety. As we shall see in Chapter 5, 
it is characteristic of learning that a re- 
sponse attached to one situation in the 
course of learning easily generalizes to 
other similar situations. This phenomenon, 
called generalization, is just as true of fear 
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as of any other kind of response. Fears, in 
fact, are easily generalized to many situa- 
tions. If, for example, we teach a rat to 
escape from a shock by responding to the 
sound of a low-pitched tone, we find upon 
later testing that it has also learned to re- 
spond to high-pitched tones. It may even 
show fear when any kind of noise is made 
or a light flashed on. (Other examples of 
generalization are given in Chapter 5.) The 
child, similarly, who is often punished by 
the parent may come to fear the parent, as 
well as the act for which he was punished. 
Fear of the parent may generalize to all 
adults, to all authority figures, or even to 
people in general. We sce, then, that 
learned fears may generalize to many situ- 
ations. Indeed, fear may permeate a per- 
son's life so deeply that he is fearful in 
almost all situations, even when he is alone 
and there is no one or nothing to threaten 
him. 

This brings us to a distinction psycholo- 
gists make between fear and anxiety. It is 
not hard and fast, but it is useful. Fear is a 
reaction to things or specific situations; 
anxiety is a general state of apprehension 
or uneasiness that occurs in many different 
situations. Otherwise said, anxiety is a 
rather vague fear—an “objectless” fear, it 
is sometimes called. It is vague because the 
person usually is not quite sure what he is 
afraid of, and it may, in fact, be rather diffi- 
cult for anyone to ascertain, Anxiety is like 
a mosquito in the dark. You know it is 
near, but you do not know quite where, and 
you somehow cannot locate it to make the 
killing slap and be rid of it. Anxiety is also 
usually less intense but more persistent than 
fear, although in some cases individuals can 
suffer attacks of anxiety that are agonizingly 
severe. 

Frustration and conflict. To summarize 
what we have just said, anxiety is a vague 
fear that is acquired through learning and 
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through generalization. This statement ex- 
plains how anxieties develop, but it does 
not tell us what causes them. Actually, there 
are as many specific causes of anxicty as 
there are people, for cach person has a 
unique set of experiences that may explain 
his particular set of anxictics. It is possible, 
however, to state a general principle that 
encompasses many of these unique sources 
of anxiety: Anxiety results from the frustra- 
tion of motives or the threat of such frus- 
tration. 

= Sources of frustration. In a later chapter 
(Chapter 10), we study the problem of 
frustration at some length. Here we shall 
merely introduce it in order to fill out the 
picture of emotion. Sources of frustration 
may be classified into three general catc- 
gories: 

1. Environmental obstacles frustrate the 
satisfaction of motives by making it difficult 
for a person to attain his goal. 

2. In the case of derived motives, such 
as those for social affiliation or status, a 
person may be frustrated because he has 
unattainable goals—unattainable because 
there is too great a discrepancy between 
his level of aspiration and his level of per- 
formance (sce page 82). 

3. Probably the most important source 
of frustration is that due to motivational 
conflict. Jo illustrate briefly this last source, 
a person may be in conflict between two 
motives, for example, motives to eat and 
to sleep, so that one must give way to the 
other. Hence one motive must be frus- 
trated, at least for the time being. In Chap- 
ter 10, we shall describe different kinds of 
motivational conflicts. The important point 
here is that motives can be, and are, frus- 
trated in a variety of ways. 

"Threats of frustration. In our society, 
a person also experiences many threats of 
frustration. He may never have gone hungry 
or been without a home, yet he can imagine 
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that if he loses his job he may suffer such 
frustrations. He may always have had his 
share of friends and loved ones, yet he may 
know of others who have lost these affilia- 
tions through accident, separation, or hos- 
tile acts. Thus he can feel threatened by 
the possibility of frustration even if he is 
not actually frustrated. Of course, if he has 
been hungry, homeless, and without friends, 
he is more easily threatened than if he has 
never known these frustrations. A person 
who is anxious because he feels the threat 
of some of his needs being frustrated is said 
to have a feeling of insecurity (see page 
82). In our society, it is common for such 
feelings to concern social needs. As we saw 
in Chapter 3, we acquire many such needs, 
yet society does not guarantee their satis- 
faction, and many people live in anxiety 
that these needs may be frustrated. 

Anger and aggression. Frustration not 
only produces anxiety, it also evokes anger 
and aggression. These, as we shall see be- 
low, also cause anxiety. Consequently frus- 
tration, aggression, and anxiety are linked 
in a vicious circle. To understand this link- 
age, recall that the basic cause of anger in 
the infant is restraint (page 95). Restraint 
is a kind of frustration because it prevents 
a person from doing what he wants to do. 
It is now possible to broaden this statement 
into the more general principle that anger 
results from frustration. Because the term 
anger implies a forthright, explosive attack, 
and reactions to minor frustrations are 
often less overt, psychologists prefer to use 
such terms as hostility and aggression. For 
many practical purposes, it makes little dif- 
ference which of these terms we use, though 
a fine distinction may be made between ag- 
gression as a visible display of anger and 
hostility as a smoldering more generalized 
anger that may be expressed in more subtle 
ways. Restated now, our general principle is 
that aggression results from frustration. 


Three relatively common phobias are drama- 
tized in these photographs: claustrophobia, or 
the fear of small places (lef); acrophobia, or 
the fear of high places (middle); and och- 
lophobia, or the fear of crowds (bottom). (All 
photos by Alfred Gescheidt.) 


104 PRINCIPLES OF BEHAVIOR 


= Frustration and aggression. One can 
find support for this principle in many fa- 
miliar situations. Try to take a bone away 
from a dog, or a toy from a child, and you 
will ordinarily see a display of aggression. 
Cut an employee’s wages, borrow a person’s 
property without his consent, embarrass a 
person in public, assign him too much work 
to do—these and a thousand other re- 
straints and frustrations almost invariably 
provoke aggression. Similar conclusions 
have been drawn from systematic research 
with animals, children, and adults who 
have suffered extreme frustrations. On the 
other hand, if a person is thoroughly cowed 
and has no way of fighting back when he 
is frustrated, he may not show his anger, 
though he may harbor strong feelings of 
aggression. It is even possible, as we shall 
see in Chapter 10, for a person to have 
strong aggressive tendencies without his 
knowing about it. This happens when ad- 
mitting his hostility may be cause for guilt 
or shame and thus for considerable anxiety. 
Consequently, he may hurt the person he 
loves without knowing why. 

Aggressive tendencies may be acquired 
in much the same way as anxiety is acquired 
from fear-producing situations. If a child 
is frequently frustrated, is treated harshly, 
and lives in an aggressive environment, he 
may generalize his aggression so that he 
goes around the world with a chip on his 
shoulder. In the course of becoming social- 
ized, he may learn that society does not 
countenance aggression, and he may ac- 
quire a reasonably pleasant demeanor, yet 
all the time feel intensely hostile under- 
neath. Thus both aggression and anxiety 
may be acquired through learning and gen- 
eralize to many different situations. 


Chapter 4 


* Aggression and anxiety. In opening this 
section, we said that frustration, hostility, 
and anxiety are linked in a vicious circle. 
We have explained how frustrations result 
in anxiety and hostility. It remains only to 
show that hostility is an important source 
of anxiety. When I take a bone away from 
my dog, he growls and makes signs of at- 
tacking me. If I were another dog, he un- 
doubtedly would, but I am his master and 
he doesn't dare. In fact, as I watch him, it 
is evident that he is afraid to attack me, for 
he knows very well from past experience 
that he would get punished if he did. 

This is a good illustration of the connec- 
tion in everyday behavior between aggres- 
sion and anxiety. People, like dogs, have 
had many years of punishment for express- 
ing aggression; hence they have learned to 
become anxious about the consequences of 
aggressive behavior, This situation has oc- 
curred so often that the association between 
aggression and anxiety is well learned. 
Whenever a person feels an impulse to 
aggress, this elicits anxiety. Aggression and 
anxiety are thus inextricably linked in hu- 
man behavior. And as a postscript to this 
point, we may add that failure to express 
aggression is itself a frustration of aggres- 
sive motives. Since frustration leads in turn 
to anxiety and aggression, we do, indeed, 
have a vicious circle. 


This section is only an introduction to 
the subject of emotional motivation. We 
have merely outlined its general features. 
Later on, in Chapter 10, we devote more 
attention to it. In several other chapters, 
too, the subject comes up again, because 
emotions as motives are involved in many 
aspects of human behavior. 
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UMMARY 


1. There are many shades of emotion ranging from very intense fear or 
anger to immense pleasure. These develop in each individual from an in- 
itial undifferentiated emotion called excitement. 

2. Emotions develop partly through maturation, which is necessary 
before the basic emotions can be expressed, and partly through learning, 
which elaborates the varieties of emotion expressed in many different situa- 
tions. 

3. For convenience in study, we distinguish four different aspects of 
emotion: (a) bodily states, (b) emotional expression, (c) emotional expe- 
tience, and (d) emotional motivation. 

4, In rather intense emotion, there are numerous changes that occur 
within the body. These changes are the result of impulses from the au- 
tonomic nervous system and particularly the sympathetic division of this 
system. In addition, the hormone adrenalin is secreted; this, by itself, can 
cause many of these changes. 

5. Bodily changes in emotional situations can be measured with appro- 
priate instruments and have practical applications in the “lie” detector. It 
is not possible, however, to tell from such measurements what kind of 
emotion is involved. 

6. Attempts to judge the kind of emotion portrayed by expressions of 
the face, voice, and hands meet with only moderate success. Best results 
are obtained when the observer can see not only the entire emotional pat- 
tern but also the situations giving rise to emotion. 

7. The basic situations giving rise to typical emotions may be summa- 
rized as follows: (a) fear is aroused in situations that are strange, sudden, 
or threatening; (b) anger is the response to restraint or frustration of what 
one wants to do; and (c) pleasure is the result of the satisfaction of needs 
in the absence of threats and frustration. 

8. Emotional experience, though a personal and private affair, may be 
studied by (a) asking people to indicate the circumstances that annoy 
them, and (5) having them indicate their preferences or aversions in some 
sort of ranking system. 

9. Emotional motives, particularly those stemming from fear and anger, 
are powerful forces in human behavior. Many fears and hostilities are 
learned in the course of living by experience with situations in which fear 


or anger has been provoked. 
10. An intense, irrational fear of some specific situation is a phobia. A 
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vague, “objectless” fear, expressed in many situations without a particular 
object, is an anxiety. 

11. Anxiety is generated by frustration, or threat of frustration, of other 
motives. Such frustration occurs when (a) a person encounters environ- 
mental obstacles to need satisfaction, (b) he has goals set beyond his abil- 
ity to attain them, and (c) he is caught in motivational conflict. 

12. Frustration also leads to aggression. Because aggression is socially 
disapproved and leads to fear of punishment, aggressive impulses are fre- 
quently accompanied by anxiety. 
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How ро ORGANISMS LEARN? Why do we 
learn some things easily and others only 
with the greatest of difficulty? How does 
the infant first learn? Why do some of us 
learn to adjust to our world and its de- 
mands, while others fail so badly at adjust- 
ment that they must be put in mental hos- 
pitals? What is the casiest way to learn the 
German irregular verbs? 

Questions like these have probably oc- 
curred to you from time to time. Answers 
to them come, in part, from what psycholo- 
gists know about the psychology of learning. 
If you have been curious about such ques- 
tions, keep them in the back of your mind 
as you read this chapter. We shall introduce 
you to the general principles of learning 
and leave it to you to translate them into 
Situations that interest you. 
.... рушу Жат лыт, 


This chapter was drafted by James Deese of 
The Johns Hopkins University. 
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The study of learning. Learning may be 
defined as any relatively permanent change 
in behavior that is the result of past experi- 
ence. Some of the behavioral changes we 
observe in individuals as they develop from 
infancy to adulthood are the result of 
maturation, which we discussed in Chap- 
ter 2, Some are due to disease or physiologi- 
cal changes in the body, which we shall 
consider in Chapters 21 and 22. All the rest 
are a matter of learning. 

It is difficult to grasp the full import of 
this statement because we have learned to 
take for granted an incalculable number of 
things that have been learned. Almost every- 
thing one does from the time he awakes 
until he goes to bed has been learned. As 
was indicated in Chapter 3, most of our 
motives are learned. All our social values 
and traditions are learned. And, of course, 
all that is taught in and out of school, in- 
cluding the knowledge in this and other 
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textbooks, was learned by somebody, some- 
time, somewhere. 

For this reason, psychologists consider 
learning to be the fundamental process in 
understanding human behavior. This book, 
in fact, is almost entirely about learning, or 
characteristics that result from learning. 
Even in our discussion of development 
(Chapter 2), motivation (Chapter 3), and 
emotions (Chapter 4), learning received 
considerable emphasis. The chapters that 
follow this one will be even more preoccu- 
pied with learning processes. After we have 
presented the principles of learning in this 
chapter, we shall have occasion to stress the 
topic again in several subsequent chapters. 
Since the line between learning and think- 
ing is rather arbitrary, the next chapter 
(Chapter 6, “Imagination and Thinking“) 
extends our understanding of the learning 
process. Many aspects of perception, dis- 
cussed in Chapter 7, are learned; so are 
most of the characteristics of personality, 
considered in Chapter 9. In Chapter 10, 
we discuss the learning of reactions to 
frustration and conflict, and later in Chap- 
ters 13 and 14 the learning of attitudes and 
prejudices. In Chapter 21, we consider the 
physiological basis of learning, and in Chap- 
ter 23, the evolution of learning in the 
animal kingdom. In this chapter, therefore, 
we only outline the principles of learning; 
in later chapters these principles are ex- 
tended and applied to different psychologi- 
cal problems. 

Kinds of learning. Probably because 
learning is such a very large subject, no one 
way of classifying learning has proved very 
satisfactory. However, a threefold classifi- 
cation will serve our purposes here: classical 
conditioning, instrumental learning, and 
perceptual learning. Each of the next three 
major sections will be devoted to one of 
these classes of learning. There are no sharp 
lines between them. Indeed, it is often dif- 
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ficult to decide how any particular instance 
of learning should be labeled. The distinc- 
tion, however, will permit us to develop 
some of the principles of learning in an 
orderly fashion. 


E CLASSICAL CONDITIONING 


Classical conditioning gets its name be- 
cause it is the kind that was originally 
studied, about fifty years ago, by Ivan P. 
Pavlov (1849-1936), the famous Russian 
physiologist who introduced the concept of 
conditioning and established many of its 
basic principles. Sometimes this type is also 
called respondent conditioning because it 
involves a simple reflexlike response to a 
particular stimulus. 

Pavlov’s experiments. The best way to 
introduce classical conditioning is to look 
at the bare essentials of Pavlov’s famous ex- 
periments.’ You have probably had the ex- 
perience of “watering at the mouth" when 
you have smelled, seen, or even imagined 
appealing food. This phenomenon, in brief, 
is what Pavlov investigated. To study it, he 
devised an apparatus (Figure 5:1) for meas- 
uring the flow of saliva. He then presented 
food, sights, sounds, and other stimuli in 
such a way that he could see how these 
stimuli gradually came to affect the flow of 
saliva. 

Pavlov's first step was to place food in 
the mouth of a moderately hungry dog. 
This normally makes saliva flow. Pavlov 
called this salivary response to food the 
unconditioned response, because it occurs 
without any learning, and he called the 
food the unconditioned stimulus for the 
same reason. His next step was to sound a 
bell immediately before he presented the 
food. After pairing the sound of the bell 
and the offer of food a few times, he no- 
ticed that the sound of the bell, without the 
sight of food, now made the dog salivate. 
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Conditioning had occurred. The bell had 
become a conditioned stimulus, and the 
flow of saliva had become a conditioned 
response to the bell. In other words, be- 
cause of the association of food with the 
sound of the bell, the dog had learned, or 
become conditioned, to salivate when the 
bell was sounded. Thus, through condition- 
ing, the bell becomes a stimulus that can 
evoke a response it never before elicited, 
namely, salivation. 

Next Pavlov changed his procedure, 
sounding the bell without presenting the 
food. The result, after a few trials of this, 
was that the dog’s salivary response became 
smaller and smaller and finally stopped al- 
together. This process, which is essentially 
the reverse of conditioning, Pavlov called 
extinction, From the facts of conditioning 
and extinction, he concluded that some 
reinforcement, in this case the food, must 
be paired with the conditioning stimulus 
(bell) for conditioning to occur or to be 
maintained. For this reason he called the 
unconditioned stimulus (food) a reinforce- 
ment. And from the experiment we can 
derive a fundamental principle of learning, 
the principle of reinforcement. An animal 


Fig. 5.1. Pavlov's apparatus for 
studying the conditioned sali- 
vary response. Saliva is col- 
lected and measured by means 
of a tube attached to a suction 
cup placed in the dog's cheek 
near one of the salivary glands. 
The apparatus is in a sound- 
proof room with a one-way 
vision screen between the ex- 
perimenter and the dog. The ex- 
perimenter can sound a bell or 
apply tactual stimuli by remote 
control. (After Pavlov, I. P. Lec- 
tures on conditioned reflexes. 
New York: Infernational Pub- 
lishers, 1928.) 
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learns a new conditioned response only if it 
is reinforced in some way; without rein- 
forcement, the response declines in strength 
and is extinguished. Reinforcement may be 
defined in this case as presenting the un- 
conditioned stimulus (food), which evokes 
the unconditioned response (salivation), 
immediately following the conditioning 
stimulus (bell). In considering instrumen- 
tal learning below, we shall find that rein- 
forcement can also be defined in a some- 
what different way. 

That, in brief, is Pavlov's basic experi- 
ment. There are some additional experi- 
ments on conditioning which demonstrate 
other principles of learning. We shall dis- 
cuss them in the following paragraphs. 

Stimulus generalization. Pavlov discov- 
ered very early that if he conditioned an 
animal to salivate to a bell, it would also 
salivate to the sound of a buzzer or the beat 
of a metronome, though to a lesser degree. 
Thus the animal tended to generalize the 
conditioned response to stimuli that were 
different from, but somewhat similar to, the 
one to which it was specifically conditioned. 
Although Pavlov described generalization of 
conditioned responses, the best-known ex- 
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ample of generalization does not come from 
Pavlov's laboratory but is a study of the 
conditioned galvanic skin response in man. 
You will recall from Chapter 4 that this 
response, abbreviated GSR, is a reflex of 
the sweat glands that appears in emotion. 

Since the GSR is an emotional response, 
it may be evoked very easily by giving a 
subject an unpleasant electric shock. In the 
particular experiment that we shall use to 
demonstrate generalization, such a shock 
was the unconditioned stimulus (reinforce- 
ment) for the GSR. The experiment was 
begun by conditioning the GSR to the 
sound of a pure tone of a particular fre- 
quency.” After the response had been con- 
ditioned to this tone, the investigator meas- 
ured the amount of conditioned GSR given 
to tones that were of frequencies different 
from that of the original conditioned stimu- 
lus? Figure 5.2 is a graph of the results of 
this experiment. The tone that was used in 


* Frequency is a physical characteristic of a 
tone that corresponds roughly with the pitch 
that a person hears. For the purposes of the 
Present experiment, one can think of frequency 
as the same thing as pitch, For a discussion of 
the relation between pitch and frequency, sec 
Chap, 19, 
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the original conditioning gave the largest 
GSR, and tones with frequencies closer to 
it gave larger GSRs than did tones with 
frequencies more different. Thus the greater 
the similarity between stimuli, the greater 
the generalization between them. 

Many responses and characteristics of 
people seem to be acquired through proc- 
esses of conditioning and generalization. 
The experiment with the GSR illustrates 
these processes. The GSR is a kind of index 
of emotional disturbance, and this is why 
it finds its way into lie detection (page 
90). In the experiment above, the shock 
serving as an unconditioned stimulus eli- 
cited pain in the subject, and the condi- 
tioned stimulus elicited a fear of pain. This 
simple experiment serves as a model for the 
development of irrational fears in people. 
Such fears or phobias (page 99) are ir- 
rational because they are acquired through 
accidental conditioning to some stimulus, 
then generalized to situations that other- 
wise have no reason to be frightening. The 
example of the conditioning of Albert, 
which we used in Chapter 4, is another case 
of such generalization. After conditioning 
to a white animal, he became fearful of all 
white furry objects. 


Fig. 5.2. Generalization of a conditioned galvanic 
skin response (GSR). Stimulus 1 was the tone to which 
the GSR was originally conditioned. After condition- 
ing, tests were made with tones of different frequen- 
cies, indicated by the numbers 2, 3, and 4. Note that 
generalization of response is less for stimulus 4, a 
tone of considerably different frequency, than for 
stimulus 2, a tone only somewhat different from the 
one used in conditioning. (After Hovland, C. I. The 
generalization of conditioned responses. |. The sensory 
generalization of conditioned responses with varying 
frequencies of tone. J. gen. Psychol., 1937, 17, 125- 
148.) 
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Fig. 5.3. A rat in a Skinner box and a record of its learning. Each time the rat pushes the lever, 


the line jogs upward a notch. Note that the rat did not make its firs! 


sponse until about 15 


minutes after being placed in the box, and its second response about 50 minutes afterward, 
The effect of food reinforcement becomes apparent, however, at about 90 minutes when the rat 


begins to press regularly. 
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Instrumental learning is much more like 

the kind of learning we are familiar with 
in daily life than is classical conditioning. 
From the preceding chapters it will be re- 
membered that instrumental behavior 
means behavior that accomplishes some re- 
sult and is not merely a reflex response. 
(Most of the waking behavior of animals 
and human beings is instrumental. Chick- 
ens peck at grain, squirrels dig for nuts, 
and men open doors. These are all examples 
of instrumental responses. `) 

The Skinner experiment. (To understand 
the characteristics of instrumental learning,” 

(let us consider again (sce page 72) the 
case oflthe rat's learning to push a lever in 
a Skinner box (sec Figure 5.3). This box, 
you will remember, contains a device that 
presents a rat with a pellet of food (or a 
drop of water) whenever it depresses a lever. 


Connected with the box is an apparatus for 
recording every push. ‚ 

Sometime before the picture in Figure 
5.3 was taken, the rat in the picture had 
been introduced to the box for the first 
time. (The rat had not caten in 24 hours 
and was therefore hungry. After an initial 
period of timidity, it began to explore the 
box and eventually depressed the lever. A 
pellet of food was released, though the rat 
did not notice it. The rat continued explor 
ing, stopping occasionally to wash as rats 
do. A second time, somewhat later, it 
pressed the lever again, and the same thing 
happened. The third time the rat. pressed 
the lever it still failed to scc the pellet of 
food. On the fourth lever response, how- 
ever, the rat immediately seized the pellet 
of food and ate it. Thereafter the rat 
pressed the lever as rapidly as it could cat 
food and get back to push the lever again ’ 

This whole procedure was recorded (sec 
Figure 5.3)) A device had been connected 
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to the lever in such a way that a recording 
pen made a jump every time the rat pressed 
the lever. You can see that the first jump, 
made about 15 minutes after the rat had 
been in the box, was followed by a long 
period during which no response occurred. 
Another jump in the recording line shows 
up at about 50 minutes, eta. When the rat 
had learned to associate the lever with food, 
the jumps come very close together so that 
the rate of responding appears to be a 
straight line with a steep slope. 

(This simple experiment demonstrates the 
basic features of instrumental learning and, 
indeed, of much of human learning The 
organism, first of all, is motivated by some 
need. The need produces general explora- 
tory activity. In the course of such activity, 
a response is accidentally made that is in- 
strumental in achieving the appropriate 
goal. This response is learned. 

[Just as in classical conditioning, rein- 
forcement is the feature that is essential 
for instrumental learning to take place) In 
this case, however, Geinforcement must be 
defined somewhat differently. (It is the at- 
tainment of a goal that can satisfy a need. 
In the example of the hungry rat in the 
Skinner box, reinforcement is securing food) 
If the animal were thirsty, it would be ob- 
taining water. Only because the animal re- 
ceived reinforcement did it learn the ap- 
propriate instrumental response, 

(In both classical conditioning and instru- 
mental learning, it is possible to extinguish 
learned response by withholding reinforce- 
ment. If, for example, the rat no longer gets 
food when it presses the lever, its rate of 
responding gradually slows until it stops 
making any responses at all. Such a proce- 
dure is called an extinction procedur and 
its result, an extinction curve, is illustrated 
in Figure 5.4, 

Secondary reinforcement. For reasons 
that will become apparent in a moment, 
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the kind of reinforcement we have consid- 
ered so far is called primary reinforcement. 
This is reinforcement of à response by pre- 
senting the unconditioned stimulus (in clas- 
sical conditioning) or the reward of food 
or water (in instrumental learning), In 
both types of learning, however, stimuli or 
circumstances associated with the learning 
situation also acquire reinforcing value. In 
classical conditioning, for example, the bell 
can become a reinforcer, because it comes 
to elicit the same response, salivation, as 
the unconditioned stimulus. The name we 
give to this phenomenon is secondary re- 
inforcement. It is an important principle 
of conditioning and learning. It should bc 
noted in passing that secondary reinforce- 
ment is a more general case of the second- 
ary goal discussed in Chapter 3. 

To illustrate the way in which secondary 
reinforcement may be acquired, let us con- 
sider again the example of the rat in the 
Skinner box. The sound of a buzzer, in 
itself, is not reinforcing to a rat. If, how- 
ever, the buzzer is paired with a primary 
reinforcement such as the presence of food 
in the mouth, it does acquire the ability to 
reinforce. Let us suppose that we sound a 
buzzer every time a rat is given a pellet of 
food when it is in its home cage.“ We then 
put the rat in the Skinner box and allow it 
to learn, for the first time, to press the lever. 
Instead of reinforcing the rat with food, 
however, we reinforce it with the buzzer 
that had been paired with cating food in 
the home cage. We find that the buzzer 
now works very well as a reinforcer. The rat 
will learn to press the bar in a way that ap- 
pears to the casual observer to be simply 
for the joy of hearing the buzzer. The 
buzzer in this case is a secondary reinforce- 


| ment. Any stimulus that acquires reinforc- 


ing power because it is paired with a pri- 
mary or unlearned reinforcement is a sec- 
ondary reinforcement. 
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Fig. 5.4. An extinction curve for a rat in a Skinner box. This curve of cumulative responses 


should read exactly as the curve in Figure 5.3. In this cose, however, the curve was obtained 


after the experimenter stopped giving !he rat reinforcement. It, therefore, represents the way 


the rat continues fo respond even when it is receiving no food. Notice that the rat responds 


rapidly at first, 


then slows down so that at the end it is giving practically no responses at all. 


Such a period of extinction practically exhausts the tendency of a rat to press the lever. (After 


Skinner, B. F. The behavior of organisms. New York: Appleton-Century-Crofts, 1938.) 


Secondary reinforcement is very impor- 
tant in understanding learning, for it is one 
of the many mechanisms that bridge the 
gap between the artificial behavior of the 
laboratory and behavior in real life. Ob- 
viously, much of our learning is the result 
of secondary reinforcement. Some learning 
theorists have gone so far as to describe 
mother love and desire for mother’s ap- 
proval in terms of secondary reinforcement. 
imple, Keller and Schoenfeld say the 
following:“ 


For 


Parents, and especially the mother, are among 
the first secondary reinforcers of a social sort to 
enter the infant’s ken. Their . . . reinforcing 
potency are quickly established by their continual 
association with food, warmth, relief from pain, 
and the like. If, however, the child is reared by a 
nurse, then she becomes the ever-present second- 


ary reinforcement, and it is commonly seen that 
attachment to the nurse replaces that to the 


mother. 


We cannot prove the truth of this descrip- 
tion, but the principle of secondary rein 
forcement remains a very plausible notion 
in which attach- 


for explaining the way 
ments develop. 
Partial reinforcement. 


scribed the extinction of conditioned rc 
sponses, it may have occurred to you that 
we do not often see extinction in real life. 
People often forget habits—we shall deal 
later with forgetting—but they do not seem 
to stop doing something just because they 
receive no reinforcement for it. This raises 
the important question as to why people 
often persist in their behavior without any 
visible reinforcement at all. One of the 


When we de 
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Fig: 5.5. Extinction curves after partial and complete 
reinforcement. The upper curve was obtained after 
rats had received partial reinforcement, the lower 
one after they had been reinforced for every re- 
sponse. Notice that there are more extinction re- 
sponses following partial reinforcement than follow- 
ing complete reinforcement. Partial reinforcement is, 
therefore, more effective in “stamping in" responses 
than reinforcement for every response. 


answers is to be found in the facts of partial 
reinforcement. This may be illustrated by 
turning again to instrumental learning in 
the Skinner box. 

This time let us put two rats into Skinner 
boxes. We shall reinforce each rat 100 
times and then obtain extinction curves, 
One of the rats will be reinforced with food 
for every response. The other rat will be 
reinforced for every fourth response. Thus 
the first rat will make 100 responses while 
the second rat makes 400 responses in order 
to obtain an equivalent amount of food. 
Such reinforcement on only some of the 
responses, rather than all of them, is called 
partial reinforcement. 

The extinction curves for these two rats 
will look something like those shown in 
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Figure 5.5, which were taken from two rats 
in exactly this way. You will notice the rat 
that is reinforced only every fourth response 
gives many more responses during extinc- 
tion than does the rat that is reinforced 
every time. Indeed, reinforcing every re- 
sponse favors rapid extinction much more 
than reinforcing only occasional responses. 
In brief, partial reinforcement makes it 
more difficult to extinguish responses. 

Because it is of very great importance, 
psychologists have studied partial reinforce- 
ment intensively in the past few years." It is 
a bridge between the relatively permanent 
behavior of the infant or the animal in na- 
ture and the relatively fragile behavior of 
the laboratory. In nature it seldom happens 
that an animal gets reinforced for every 
instance of a particular response. And, as 
we have scen, it can be demonstrated in 
the laboratory that partially reinforced be- 
havior is much more resistant to extinction. 
B. F. Skinner, of Harvard University, who 
has studied partial reinforcement in the 
pigeon and rat, has been able to get fan- 
tastic numbers of unreinforced responses for 
just one reinforcement—several thousand 
in the case of the pigcon. 

When young parents first hear of the 
principles of reinforcement and extinction, 
they often say, “Ah, here is something we 
can apply to rearing our child. We will 
never pick him up when he cries; we will 
always catch him when he has stopped cry- 
ing for a few minutes. In this way we can 
reinforce not-crying and extinguish crying.” 
Unfortunately, this particular application of 
the basic principles of learning seldom 
seems to work—and for a good reason. 
Even the most adamant parents will give 
in occasionally to the persistent behavior 
of their children. Thus, just once, or maybe 
only once every three weeks, mother will 
pick up the baby while it is crying, This 
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undoes the whole carefully planned pro- 
gram of the parents.“ 

“Well,” you will probably say, “the moral 
is, don't pick up the baby, even once." That 
is quite correct. However, since we want 
the baby to have other things such as plenty 
of love and affection, the moral should be, 
"don't try to eliminate such behavior once 
it starts, Try to avoid getting it started, but 
once it starts you are probably stuck with 
it." A child who finds that once or twice 
he is able to postpone his bedtime by frac- 
tious behavior is a difficult child at bedtime 
for many evenings afterward. 

Punishment. Before we leave the topic 
of instrumental learning, we should exam- 
ine another important problem, namely, 
that of punishment, because/punishment is 
widely used with the intent of climinating 
undesirable behavior. We punish children 
for running out in the street, and we pun- 
ish dogs for chewing on rugs. Society pun- 


Fig. 5.6. The effect of punishment on extinction. Th 
) for pressing the lever—a response they had just learned. The 


rats had been punished (slapped 


upper curve was ol 


extinction curve. In the long run, however, 
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ishes people for driving too fast or for hold- 
ing up banks. Punishment—or the threat 
of punishment—is all around us; it is one 
of the most important factors in controlling 
behavior. In psychological language, punish- 
ment is the application of an unpleasant 
or undesirable stimulus in order to elimi- 
nate some kind of behavior. What happens 
when behavior is punished? Docs punish- 
ment change behavior or not? If so, when 
and how? These questions about punish 
ment have been studied in controlled ex- 
periments, and we have some answers to 
them. It turns out that the effects of pun- 
ishment depend upon two important fac- 
tors: (1) the degree to which the punished 
behavior is motivated, and (2) whether or 
not there is some alternative response to 
the one being punished. 

Since we have been discussing instru- 
mental learning, we might ask, What is 
the effect of punishment on a learned in- 


ie lower extinction curve was obtained after 


btained without punishment. The effect of punishment at first is to depress the 


the punished rats make just as many responses as 


the unpunished rats. (Affer Skinner, B. F. The behavior of arganisms. New York: Appleton: 


Century-Crofts, 1938.) 
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priate lever to push. There are many other 
ways in which this basic procedure may be 
used to teach discriminations." Instead of 
levers, the experimenter may use doors, al- 
leys, or any means of getting the animal 
to choose between two alternatives. Instead 
of lights, he may present cards of a different 
color or different shapes (see Chapter 23). 
These are incidental variations on the gen- 
eral principle that a discrimination may be 
learned by reinforeing one stimulus and not 
reinforcing the other one. 

In learning to make discriminations, it 
is also possible to learn concepts. The term 
concept refers to a class of objects or some 
property that objects have in common. 
There are many ways, for example, to make 
a triangle: with three lines, with three dots, 
with dashed lines, with the triangle's in- 
terior completely black and its background 
white, and so on. There are similarly many 
ways to make a square. If an animal is re- 
peatedly reinforced for choosing any of 
these triangular objects and not reinforced 
for selecting square objects, it can develop 
a concept of “triangularity.” It then con- 
sistently discriminates any kind of triangu- 
lar object from any kind of square object. 
The learning of concepts is therefore a 
special case of discriminative learning. Con- 
cepts are closely related to a number of 
problems involved in imagination and 
thinking; we have therefore deferred a fuller 
discussion of them until the next chapter 
(Chapter 6). 

Incidental learning. ТЕ may have oc- 
curred to you that there is much that we 
may learn about stimulus situations without 
making any responses to them. If, for ex- 
ample, you are a passenger in an automobile 
without any responsibility for finding the 
way to your destination, you nevertheless 
learn something about the route you travel. 
You will notice some of the turns that are 
made, some of the houses you see, and 
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other landmarks along the way. If later you 
must drive the route, you will find it fa- 
miliar to you. In all probability, you will 
find your way more easily than you could 
have done if you had not traveled the road 
before. 

This kind of learning has been called 
incidental learning, because it occurs quite 
incidentally, without the individual’s being 
motivated or required to make a response. 
It is also called latent learning, because it 
is latent until the occasion for its use arises. 
Some learning theorists have questioned 
whether such learning is truly incidental. 
There is always the possibility of motives 
and responses that are not evident to the 
observer. On the other hand, the evidence 
is reasonably strong for accepting incidental 
learning at face value.“ 

Incidental learning has been demon- 
strated in a number of experiments with 
animals. In one classical experiment,” three 
groups of rats were run daily in a maze. One 
group was given food reinforcement at the 
end of cach trial. As might be expected, 
they made steady progress in learning the 
correct path through the maze. A second 
group was run without any reinforcement; 
they simply wandered around the maze for 
a given period cach trial. A third group was 
treated the same as the second group for 
the first 10 days. After that, however, the 
experimenter began rewarding them when 
they reached the end of the maze. 

The results of this experiment are shown 
in Figure 5.7. All groups of rats evidently 
learned something, because they made 
fewer errors as they ran more and more 
trials. The unreinforced groups, however, 
did not improve as much as the first, rein- 
forced group. But when the experimenter 
began to reinforce the third group, their 
error scores suddenly dropped to about the 
same level as the first, reinforced group. 
Apparently the unreinforced rats had 
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learned a great deal about the maze in 
the carly trials. They merely did not give 
evidence of their learning—it was latent— 
until they were reinforced for performing 
well. 

This and similar experiments have led 
psychologists to conclude that incidental 
learning may take place in the absence of 
reinforcement. However, reinforcement is 
important for performance. What we have 
called instrumental learning is learning to 
perform a response; this learning requires 
reinforcement. Without such reinforce- 
ment, an individual may notice many as- 
pects of his environment and learn relations 
between objects in his environment. But 
until he is motivated and rewarded to per- 
form, we have no way of knowing that 
learning actually took place. 

Insightful learning. Just to fill out the 
picture, we shall mention briefly another 
aspect of learning to be considered at 
length in Chapter 6. This is learning by 
insight. Al the instances of learning we 
have considered so far might be regarded 
as "stupid" learning. It is a more or less 
blind trial-and-error process or a robotlike 
conditioning. Even incidental learning may 
be regarded as a random, purposeless sort of 
learning. 

In marked contrast to such “stupid” 
learning is the fact that much of human 
learning involves reasoning and insight. In- 
stead of being conditioned or trying to solve 
problems hit or miss, people frequently at- 
tempt to size up a situation and reason out 
the solution. They do not do things blindly; 
they think. Often the solution comes sud- 
denly by insight, when they have correctly 
perceived the elements of the problem in 
their proper relationship. In most cases, 
such insightful solutions depend upon hab- 
its that the individual has previously ac- 
quired through conditioning and instru- 
mental learning. Nevertheless, a problem 
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Fig. 5.7. Latent learning of a maze. The unreinforced 
group of rats makes very little progress in moze 
learning until reinforcement is introduced. Then it 
quickly catches up to the group run throughout on 
reinforcement, For further explanation, see text. (After 
Tolman, E. C., ond Honzik, C. H. Introduction and re- 
moval of reward and maze performance in rats, Univ. 
Colil. Publ. Psychol., 1930, 4, 257-275.) 


solved in this way is something learned. 
The individual then can use his knowledge 
to solve similar problems without resorting 
to trial-and-error learning. The fullest un- 
derstanding of learning by insight obviously 
involves the subject of thinking. For that 
reason, we discuss insight in Chapter 6 and 
shall say no more about it here, 


Bacaquirine SKILLS 


In the preceding sections, we have intro- 
duced concepts that are fundamental to all 
sorts of learning. Now we shall consider 
some of the more practical, and more com- 
plex, problems of human learning. In this 
section, we shall discuss the learning of 
skills. Learning to talk, to rcad French, to 
drive an automobile, to type—all these are 
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Fig. 5.8. Four examples of learning curves. Curve A represents the learning of о finger тоге; 
M shows how errors ore reduced with practice, Curve B measures progress in learning о pursuit 
meter; it shows that learners improve their оссиғосу with practice. The score in this case is the 
amount of time in each 15-econd trial thet o subject con keep the stylus on the target, Curves 
C and D ore for telegraphy; curve C is for sending and curve D for receiving. Notice thot in 
curve D (receiving), but not in curve C (sending) there is о flot ploce, called a plateau. 


examples of the numerous skills people 
must acquire in this day and age. In the 
section that follows this one, we shall take 
up transfer of training—the question of 
how learning to solve one problem can 
help or hinder in the solution of other 


problems. In the last two sections, we shall 
consider some of the facts of remembering 
and forgetting. 

Learning curv If you were to study 
carefully the way in which a person learned 
such a skill as driving a car, probably one 
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Fig. 5.9. Two devices used in studying human learn 
ing. Above is o finger maze (see curve A in Figure 
5,8); on the right is a rotary pursuit meter (see curve 
B in Figure 5.8) 


of the first things you would decide to meas- 
ure would be how quickly the person's skill 
improved—the rate of his improvement 
Such measures of rate of learning with prae 
tice make up what psychologists call a 
learning curve 

The four curves in Figure 5.8 are all 
learning curves. In the first one (A), errors 
or mistakes are the measure of learning, and 
improvement is indicated by the elimina 
tion of errors. The curve happens to be one 
of college students learning à maze In 
Figure 5.9 (left) you see а student, blind 
folded, tracing his way through such a maze 
The student's task is to learn to find his way 
from one end of the maze to the other by 
“true path.” A maze is a 
complex 
learning in both rats and men Rats, of 
course, are not blindfolded while running 
through the maze; rather, we put them into 
a ratsized maze that usually has enclosed 
alleys. It might be remarked in passing that 
rats, when run under these conditions, do 
almost as well as blindfolded college stu 


following the 
common device used to study 
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el 
dents. Learning the correct path through 
a maze is charted cither by the number of 
errors the subject makes or the time that 
it takes him to get through the maze 
Curve A is a chart of the elimination of 
errors in learning the maze 

Another way to measure the rate of learn 
ing is to plot the accuracy or correctness of 


function of practice 


performance as а 
There are many ways to do this, Curve B 
in Figure 5.8 shows the percentage of time 
1 learner is able to keep a small metal stylu 
in contact with a moving disk, A subject 
working at this problem is shown in Figure 
what is known 


5.9 (right). This apparatus is 


ıs a rotary pursuitmeter. It is used in tudic 
of motor Icarning. The curve of learning for 
the rotary pursuitmeter is. of course, an 
increasing score Curve 

Curves ¢ 


of learning for verbal material. These curve 


und D in Figure 5.5 are curve 


are taken from a famous study one of 


the earliest experimental studies of human 


learning—in which the ability to send and 


receive telegraphic code was mc asured as а 
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function of practice. These two curves look 
much like the curve for learning the rotary 
pursuitmeter; that is, they аге increasing- 
score curves. There is something special, 
though, about curve D that demands par- 
ticular attention, You will notice that about 
halfway through the curve there is a level 
place where, for a period of time, there does 
not seem to be much improvement. This 
period of little or no improvement is known 
as a plateau, and it requires a word of ex- 
planation, 

Plateaus. Plateaus do not always occur 
in learning curves, but when they do there 
are special reasons for them. One reason 
may be that there are several distinct stages 
in acquiring the skill. In Figure 5.8, for 
example, the plateau appears in curve D for 
receiving code, and not in curve C for send- 
ing code. To account for this plateau, 
Bryan and Harter, who did the experiment, 
reasoned that the learner hit the plateau 
because he had reached the limit of his 
ability to receive letter by letter and had 
not yet begun to learn to receive word by 
word or phrase by phrase. In other words, 
there may be several different habits or 
several stages of habit involved in acquiring 
any particular skill; when one stage of 
learning is completed before the next be- 
gins, a plateau appears in the learning 
curve. 

This description of the stages in acquir- 
ing habits is likely to be familiar to anyone 
who has tried to learn to play some musical 
instrument. When one begins the piano, 
for example, there is an early period during 
which one learns very rapidly; the funda- 
mentals are easily acquired. But then there 
comes a long period during which improve- 
ment is maddeningly slow or nonexistent. 
Most people become discouraged at this 
point and quit. Others who persevere, how- 
ever, find that they eventually get over the 
plateau and enter a new stage of learning, 
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such as integrating the separate movements 
of the hands and fingers. 

There are also other causes of plateaus. 
Loss of motivation is a factor that has been 
frequently suggested as a cause of plateaus.’ 
After taking piano lessons for some time, for 
example, a child may lose all interest in 
learning. Then, even if he is forced to prac- 
tice regularly, his learning curve is likely to 
show a plateau. Plateaus do not always oc- 
cur in learning, but when they do, changing 
the mode of practice, or completely resting 
from practice for a period of time helps 
materially to eliminate them. 

Distribution of practice. One of the most 
important factors in learning is the rate at 
which a person practices a task, For an 
amazingly wide variety of situations, short 
periods of practice interspersed with brief 
periods of rest permit more efficient lcarn- 
ing than continuous practice." This is true 
for simple instrumental conditioning, and 
it is true for such complex skills as learning 
to type. A possible exception to this rule 
concerns tasks involving problem solving or 
inductive thinking," but even so, the rule 
of distributed practice is one of the most 
general in all learning. 

In Figure 5.10 you can see the effect of 
distributed practice upon some curves of 
learning." Notice that there is a large and 
consistent difference between the learning 
curves for continuous practice and those for 
distributed practice. The task in which the 
subjects of this experiment were engaged 
was learning to follow a complex pattern 
with a pencil by looking in a mirror. For 
more complicated tasks the difference be- 
tween massed and distributed practice is not 
so great as it is in this experiment. 

In most tasks there is some optimal way 
in which to intersperse practice and rest to 
obtain the most rapid learning. In trying 
to find the optimum for a specific task, 
there are three factors that can be varied: 
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(1) the length of the practice period, (2) 
the length of the rest period, and (3) the 
location of the rest periods in the course of 
learning. 

Practice periods should, in general, be 
short, for within certain limits, the longer 
they are the more they tend toward con- 
tinuous practice and thus the slower the 
rate of learning On the other hand, prac- 
tice periods should not be so short as to 
break up the task into artificial or meaning- 
less units, 

In general, the longer the rest period, the 
morc rapid the learning; improvement tends 
to increase with the length of the rest pe- 
riod. Very long rest periods, however, do 
not make learning any more rapid. In 
other words, the optimal length of a rest 
period is probably quite short for most 
tasks, and increasing it beyond a relatively 
brief optimal time will not increase materi- 
ally the rate of learning. 

We can make no clear-cut recommenda- 
tions about the location of rest periods, for 
experiments with different kinds of tasks 
give different results." The best general 
summary we can make concerning distribu- 
lion of practice is this: It is much more 
important to have short practice periods 
interspersed with frequent, short rest pe- 
riods than to have only one or two long 
test periods and one or two long practice 
periods. 

This guiding principle for the distribu- 
tion of practice has applications both to 
college study and to work in business or 
industry. Hence, in the last chapter of this 
book, “Techniques of Study," you will find 
this problem discussed again as it concerns 
effective college study. It is also considered 
in Chapter 17, “Work and Efficiency.” Al- 
though learning a task and working at a 
task we know well how to do are not com- 
parable in every respect, the same general 
advice we have given here is also applicable 


Fig. 5.10. A comparison of massed practice and dix 
tributed practice. The curves represent learning under 
three conditions: massed practice with no гем be. 
tween trials, practice with one-minute intervals be 
tween trials, ond practice with one-day intervals 
between trials, Note that even a one-minute Interval 
makes learning proceed more rapidly than no Interval 
at all, One-day Intervals ore bes of oll, (After 
Lorge, 1. Influence of regularly interpolated time in- 
tervals upon subsequent learning. Teach, Coll, Contr. 
Educ., 1930, No. 438.) 


to the distribution of periods of work and 
rest in vocational situations. 

Reading versus recitation. There are 
many variations in methods of practice that 
affect the rate of learning, One variation of 
particular interest to the student concerns 
the difference between reading and active 
recitation in the memorizing of verbal ma- 
terial. We also discuss this problem in the 
chapter “Techniques of Study.” There we 

int out that simply reading material is 
inferior to reading plus active recita- 


vastly 
rial to be memorized. In 


tion of the mate 
other words, if one only reads something 
without reciting what he has read, his lcarn- 
ing is much less effective t 
and also actively recites it. As a matter of 


han if he reads 
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fact, if as much as 80 per cent of study time 
is spent in active recitation, the result is 
better retention than if all the time is 
spent reading." This is particularly true for 
disconnected material, such аз foreign- 
language vocabulary, but it is also true of 
highly organized, meaningful material. 

We cannot make such clear statements 
about other modes of practice. We cannot, 
for example, say unequivocally that it is 
better to learn by reading than by listen- 
ing. Many investigators have done experi- 
ments on this problem, but the results are 
not clear-cut. The answer probably lies in 
individual differences between people. Some 
individuals may learn better by ear than by 
eye, but for others the reverse is probably 
true, In any case, the differences are proba- 
bly small and probably depend upon the 
particular situation measured. 

Meaningfulness of material. As people 
grow up, they acquire a large repertoire of 
learned behavior. And as they are presented 
with new tasks to learn, they find that some 
are very much like the tasks they have 
learned before, Or they find that what they 
have already learned helps in learning the 
new task. New tasks or materials that are 
more easily learned because they involve 
old learning are said to be meaningful tasks. 
It is probably quite obvious that it is easier 
to learn a meaningful task than to learn a 
Strange one that has little to do with our 
previous experience. 

Memorizing passages of words makes a 
good example of this factor of meaningful- 
ness. If you try to memorize the last para- 
graph, you will find it much easier than 
trying to memorize the same number of 
words taken at random from the diction- 
ary. Also, you would find it easier to memo- 
tize the paragraph in its correct order than 
to do it with the sentences jumbled up. But 
суеп memorizing jumbled sentences is eas- 
ier than memorizing jumbled words. 
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It is interesting to note that the mean- 
ingfulness of paragraphs and sentences as 
compared with words depends to a very 
great extent on the statistical structure of 
language.“ All through life we learn that 
certain words are more likely to follow other 
words. For example, you might expect the 
sequence of words, "The old brown bear 
. . .” to be followed by “ran,” “climbed,” 
or “growled” but not by “skyscraper,” re- 
lated,” or “pink.” This simply illustrates 
that we learn to distinguish dependent 
probabilities between words. We learn that 
certain words are more likely to follow a 
given word than other words, Such depend- 
ent probabilities make up the statistical 
structure of English and largely explain why 
we more easily learn meaningful English 
than non-sense English. There are certain 
other factors involved in meaningfulness, 
but this factor of statistical structure is one 
of the most important in telating language 
and learning. We consider this factor in 
some detail in Chapter 20, “Language and 
Speech.” 


a TRANSFER OF TRAINING 


One of the most important problems in 
the whole of the psychology of learning is 
that of the transfer of training. The fact 
that you are engaged in a program of aca- 
demic study indicates society's implicit faith 
in transfer of training. The principal value 
that comes from formal learning in the 
school situation lies in the application of 
what we have learned to problems outside 
the academic world. Because so much of our 
time is spent in formal learning of things 
that are useful only outside the classroom, 
the problem of transfer of training is one 
of the most important applied problems in 
learning. 

Before looking at some particular in- 
stances of the problems of transfer, we shall 
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do well to examine the theory behind trans- 
fer of training. A general theory helps us 
to integrate a lot of separate facts, and this 
in turn is helpful in applying formal knowl- 
edge to problems of daily life. So, as you 
are reading about the theory of transfer 
of training, you might consider the ways in 
which it can apply to real problems. 

Principles of transfer. "There are two 
fundamentally different consequences of 
transfer of training, and these need to be 
understood clearly. Suppose I have learned 
that in order to keep the attention of my 
class in introductory psychology I must tell 
a joke every 10 minutes or so. This seems 
like a reasonable device, so I try it in my 
class in applied psychology, and it works 
there, too. This is an example of positive 
transfer. What I have learned to do in one 
situation applies equally well to another 
situation. 

Suppose, however, that I try to carry this 
one step further and introduce the tech- 
nique into a talk at the faculty club. Here 
I discover that my jokes fall flat and the 
technique fails miserably. This is now an 
example of negative transfer. What worked 
in one situation is not applicable to another 
situation. 

Therefore, positive transfer occurs when 
something previously learned benefits per- 
formance or learning in a new situation. 
Likewise, negative transfer occurs when 
something previously learned hinders per- 
formance or learning in a new situation. 

"Similarity of stimuli. Positive transfer 
increases with similarity of stimuli. The 
more similar the stimuli in two situations, 
the more positive transfer there is from 
one to the other. This fact is the same one, 
expressed in different terms, that we 
learned earlier under the heading of “Stimu- 
lus Generalization.” In that case, you will 
recall, a GSR conditioned to a tone of one 
pitch was also evoked in lesser degree 
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when tones of similar pitch were presented. 
Such stimulus generalization is a case of 
positive transfer. 

Let us cite two more familiar examples. 
After one has learned to drive one make 
and model of car, he usually has little diffi- 
culty in transferring to another car. Instru- 
ments on the new dashboard may be ar- 
ranged somewhat differently, the wind- 
shield may be a little higher or larger, and 
many minor features of the two cars are 
different. In general, however, the stimulus 
situations presented by the two cars are 
similar; hence transfer is good. In learning 
languages, if one has studied Greek, his 
progress in Latin is faster; if he has studied 
Latin, his learning of French is made easier; 
and Latin is also helpful in mastering Ital- 
ian or Spanish, In each case, the reason is 
that the two languages have many similari- 
ties, and similar stimulus situations produce 
positive transfer of training. 

"Similarity of responses. The same prin- 
ciple also applies to cases in which there 
is a similarity of responses, Here, how- 
ever, there is the possibility of two те 
sponses’ being so dissimilar that they are 
opposites, or near opposites, of one an- 
other. In that case, the result is negative 
transfer. To use again the example of 
driving two cars, positive transfer from one 
to the other usually occurs, not only be- 
cause the stimulus situations are similar, 
but also because similar responses are re- 
quired. In both cases, one uses his right 
foot to brake the car, his right foot to ac- 
celerate it, and his left foot to operate the 
clutch, if there is a clutch. To take another 
example, if a person has learned to play 
tennis, he finds it easier to learn ping. 
pong or badminton because similar re- 
sponses and skills are involved in all three 
games. 

Let us consider cases in which opposite 
Tesponses are required in two situations 
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with resulting negative transfer. If you are 
used to steering a sled and then try to 
pilot a plane, you will have difficulty at 
first, because extending one’s right foot 
makes a sled go to the left and a plane to 
the right. Many people have trouble learn- 
ing to steer with an outboard motor be- 
cause it requires that one push the stick to 
the left in order to make the boat turn 
right, and this seems unnatural. 

Negative transfer can be a matter of life 
and death in airplanes when a pilot has 
flown one type of plane for a long time 
and then flies a plane with rather different 
controls. In the new plane, he may have to 
do exactly the opposite of what he has 
been accustomed to do. Airplane accidents 
are occasionally caused in this way. In 
onc incident, a pilot was undershooting the 
field in attempting to land. To correct his 
approach, he pulled back on the throttle 
and pushed the stick forward. This was the 
reverse of what he should have done, and 
it nosed the plane into the ground. The 
reason he gave afterward—he was fortu- 
nate enough to survive to tell the tale—was 
that he was accustomed to flying planes in 
which he operated the throttle with his 
right hand and the stick with his left hand. 
In this plane, the positions of the controls 
were different so that he used his left hand 
on the throttle and his right hand on the 
Stick. In an emergency, he had reverted to 
his old habits, with almost fatal conse- 
quences. 

In summary, we may say that similarity 
of stimuli and of responses accounts for 
positive transfer. A dissimilarity of re- 
sponses, in which opposite or competing re- 
sponses are required, accounts for negative 
transfer. 

Transfer of training in formal education, 
The whole of our formal educational pro- 
gram assumes that there is a certain degree 
of positive transfer between what is learned 
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in school and what is needed in daily life. 
It is not surprising, therefore, that psy- 
chological studies of transfer of training 
have had a profound influence upon our 
contemporary notions of education. 

At one time there was a fairly wide- 
spread notion that only a limited number 
of mental faculties needed to be trained, 
and that once these had been trained, they 
could be used in a wide variety of situa- 
tions. Thus schoolboys used to study Greek, 
Latin, Euclid, and Aristotle, not so much 
because of their intrinsic value but be- 
cause they were supposed to train the 
mind. At one time, too, there was wide- 
spread belief in the notion that one could 
train school children to be neat in their 
appearance and care of their belongings by 
teaching them to be neat in the arithmetic 
and spelling papers they handed in. This 
general notion has been called the mental- 
faculty theory of transfer or, on occasion, 
the formal-discipline theory of transfer. 

This theory has been pretty well buried 
today, largely because of the results of ex- 
perimental studies on transfer of training. 
Some years ago educational psychologists!” 
studied the transfer of Latin grammar to 
English grammer, of Euclidean geometry 
to the ability to solve reasoning problems, 
and of classical physics to the ability to 
understand the mechanical problems of 
everyday life. The results were rather dis- 
appointing. In nearly every case there was 
some positive transfer, but it was disap- 
pointingly small. Educators have gradually 
relinquished the notion that one could in- 
still an ability through sheer exercise of a 
faculty or general habit. 

Nowadays educators are not concerned 
with “mental discipline” but with produc- 
ing the greatest amount of positive transfer 
from school subjects to everyday life. Part 
of the technique for accomplishing this is 
to make school problems as realistic as 


Chapter 5 


possible. Hence the modern arithmetic 
book attempts to cast its problems in a 
form that makes them like the everyday 
experience of the child. 

At the higher levels of education, posi- 
tive transfer can best be increased by mak- 
ing it clear to the learner that what he is 
learning can be transferred to other situa- 
tions. Even the old subjects of special de- 
light to the adherents of formal discipline 
can be made useful by bringing this home. 
A study of Euclidean geometry can aid one 
in improving his ability to reason if he has 
a good and patient teacher with a flair for 
pointing out what can be transferred from 
the formal subject to thinking in our daily 
experience. 


Bj RETENTION 


One of the most interesting problems to 
the student of learning is that of retention. 
How much of what we learn do we retain? 
Why do we forget? Why do we find it so 
difficult to remember certain common 
things? What produces the distortions of 
memory that are the common experience 
of everyone? These questions are all basic, 
and in the next few pages we shall look at 
some answers to them. Some practical ad- 
vice for improving retention is given in the 
chapter, “Techniques of Study." 

Forgetting and retention are but opposite 
sides of the same coin. What we have for- 
gotten is simply the difference between 
what we have learned and what we have 
retained. We can measure directly only 
what has been retained, of course, but 
sometimes our emphasis is upon “for- 
getting” rather than “retention.” 

Measuring retention. There are several 
different ways of measuring retention. We 
shall describe three: recall, recognition, 
and savings. 

The method of recall is especially suit- 
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able for the study of retention of verbal 
material, such as a poem or section of a 
textbook. For recall, the subject must rc- 
produce, with a minimum of cues, some- 
thing that has been learned in the past. 
Of the different methods we shall describe, 
the method of recall yields the smallest 
amount of measurable retention, because 
it is always harder to recall something 
“cold” than it is to relearn it or to recog- 
nize it. The essay examination is an exam- 
ple of a recall method of measuring reten- 
tion. 

A second method, the method of recog- 
nition, is most frequently used in objective 
examinations consisting of true-false, multi- 
ple-choice, or similar questions. It is in- 
flated by a factor of chance, however, and 
for this reason is the least useful for experi- 
mental purposes. But because it is fre- 
quently used in tests of classroom learning, 
we sometimes find it necessary to evaluate 
retention in terms of recognition. 

The method most frequently used by 
psychologists in experimental studies of re- 
tention is the method of savings. In this 
case the subject learns again a task that he 
learned some time before. The measure of 
retention is the difference in time or trials 
required for original mastery and for the 
second learning—the savings from the first 
learning. Suppose, for example, that it took 
me 20 repetitions to learn a certain poem. 
After a period of a weck it took me only 
10 trials to relearn the poem. I would then 
show a savings of 50 per cent. Such a 
method has the advantage of being very 
sensitive and at the same time reliable. 
Furthermore, it can show negative values. 
For example, suppose that for some reason 
or other I had taken 30 trials to relearn the 
poem; this would represent a negative sav- 
ings of 50 per cent. 

With this brief description of the princi- 
pal methods of measuring retention, we are 
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now ready to examine the results of scien- 
tific studies of retention. 

Amount of retention. How much of what 
we learn stays with us after a period of 
time? The first attempt to answer this 
question experimentally was made by the 
German psychologist Ebbinghaus. Ebbing- 
haus experimented on many different prob- 
lems in verbal learning; he always used 
only himself as subject. The results of his 
studies were published in 1885 in a mono- 
graph, Uber das Gedächtnis, or Concerning 
Memory. 

Ebbinghaus memorized a list of nonsense 
syllables like zeb, bep, cex, rab that have no 
meaning. Then he allowed a period of rest, 
varying from a half hour to a month, and 
then learned them again. In this way he 
was able to measure the savings for differ- 
ent intervals between original learning and 
relearning. Ebbinghaus's results are shown 
in Figure 5.11. 

As you can see, the savings are great for 
short intervals but they decline rapidly dur- 
ing the first day after original learning. 
Thereafter the decline is much less abrupt. 
This kind of curve is negatively accelerated, 
which is a way of saying that it declines 
more rapidly at the beginning than at the 
end. Such a negatively accelerated curve of 


Fig. 5.11. A classical curve of forgetting. This curve 
was obtained in early experiments by Ebbinghaus 
(see text). 
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retention is the rule; practically all reten- 
tion curves are of this sort. 

Many investigators have contrasted the 
retention of meaningful material with that 
for nonsense material? Educational psy- 
chologists, for example, have studied the 
ability of students to remember what they 
have learned in school after periods of rest 
away from formal instruction. The out- 
come, in general, has been some sort of 
negatively accelerated curve like that in 
Figure 5.11. The curve, however, usually 
does not fall as fast or as far as the curve 
for nonsense syllables, which means that 
meaningful material is more likely to be rc- 
tained. Such studies make it quite clear 
that it is relatively hard to remember sim- 
ple, isolated facts and relatively easy to 
retain meaningful material or material 
containing simple ideas. 

Sometimes we are discouraged by the 
fact that we do not seem to recall very 
well most things that we learn. At least wc 
do not remember a lot that we spend a 
great deal of time patiently and deliberately 
learning. After four years, for example, we 
cannot easily recall the animal phyla that 
we learned in zoology. We cannot remem- 
ber the gender of German nouns, so that 
most Americans who can speak a little Ger- 
man resort to a universal “der” by way of 
a definite article. Such forgetting, however, 
should not discourage us too much, for an 
equally remarkable fact is that we often 
show extraordinary degrees of savings. 

One rather dramatic story illustrates the 
last point rather well.” Some years ago a 
psychologist undertook to read to his son 
passages in Greek from Sophocles’s Oedi- 
pus Tyrannus, This is not such a remark- 
able thing for a professor to do, except for 
the fact that the son was only fifteen 
months old. Each day for 3 months, the 
professor read the same three selections of 
20 lines cach to the boy. When the boy 
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Driginal drawing 
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Fig. 5.12. How memory distorts our perception of objects. The original drawing was seen by 


one subject, and he was asked to reproduce it (first reproduction), Another subject looked at 


this rep 


roduction and then copied it from memory (second reproduction). This procedure was 


repeated through the entire series. You can see how drastically the nature of the figure is 


changed from one reproduction to another. The distortions of memory have changed the figure 


from the conventionalized Egyptian symbol for an owl to a picture of a cat. (After Bartlett, F. C. 


Remembering. Cambridge: Cambridge Univ. Press, 1932, p. 180.) 


was eight years old, he was required to 
learn by rote these sclections plus some 
others of equal difficulty with which he 
was not familiar. It took the boy an aver- 
age of 435 repetitions per selection to learn 
the new selections, and only 317 repetitions 
per selection to learn the old ones. Thus, 
even in infancy, learning of complex non- 
sense material (since that was surely what 
it was to the subject of this experiment) 
results in savings at a later date. 

The moral of this story is, Do not be too 
upset about the precipitous decline in re- 
call for the material that you may learn in 
school; there will probably be some con- 


siderable savings whenever you have an 
opportunity to use that material again. 
Qualitative changes in retention. You 
may have played or heard about the game 
of Gossip. In it, a group of individuals 
arrange themselves in some order. The first 
individual then reads a narrative to the 
second individual, and the second indi- 
vidual passes it on from memory to the 
third individual, and so on. Then the ver- 
sion at the end is compared with the 
original narrative. The results are usually 
astonishing and sometimes amusing. The 


“message” undergoes many changes. It is 
usually shortened and distorted in its mean- 
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ing. This game is of psychological impor- 
tance because it is a useful model of cer- 
tain kinds of social communication. 

Gossip is also interesting because it 
parallels the changes in memory that can 
happen within the same individual.“ If we 
ask a single individual to reproduce some- 
thing after various intervals of time, we get 
the same losses and distortion of information. 
A British psychologist, Bartlett, has studied 
these qualitative changes in great detail. In 
a verbal narrative, he finds that details are 
lost and the story loses much of its rich- 
ness to become a threadbare structure. Cer- 
tain phrases and words become stercotyped 
and appear in cach repetition. 

Similar changes occur in memory for 
perceptual objects. If subjects are shown 
some visual forms, and later are asked to 
reproduce them successively, as in the game 
of Gossip, retention suffers from a loss of 
detail. There is a tendency, morcover, for 
the forms to become more general, more 
symmetrical, and more similar to familiar 
Objects in successive reproductions. You 
can see examples of some of these changes 
in Figure 5.12. 


Mrorcettine 


If you were to ask a reasonably intelli- 
gent and well-informed person what caused 
forgetting, you might get the offhand reply, 
“Oh, just the passage of time, I guess.” 
If pressed a little harder he might say, 
“Well, as time passes, the impressions of 
what we learn just get weaker and finally 
fade away.” 

If there is any truth at all in this notion, 
it cannot be the whole truth. Countless 
experiments have now demonstrated that it 
is not just the passage of time that deter- 
mines how much we forget, but it is what 
happens during that time. What we do in 
between the time that we learn something 
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and the time that we attempt to remember 
it influences how we will remember it. This 
can be demonstrated in experiments to be 
described in the following paragraphs. 

Retention after sleeping and waking. 
Perhaps the most striking demonstration 
comes from a famous experiment™ in 
which the ability to remember after a 
period of sleep was compared with the 
ability to remember after an equal period 
of waking. Two subjects were tested for 
retention of nonsense syllables after various 
periods of sleep and again after various 
periods of normal, wakeful activity. The 
results of this study are depicted in Figure 
5.13. Sleep, as you can see, was followed 
by much higher retention than was wake- 
ful activity. This experiment has been re- 
peated several times, and the results are 
always about the same.“ Activity produces 
much more forgetting than docs sleep. Fur- 
thermore, after the second hour of sleep, 
retention hardly declines at all. 

Retroactive inhibition. The next question 
is, What is it about being awake that 
causes more forgetting than does being 
asleep? We have many experiments that 
concern this question. They have been 
called experiments in retroactive inhibition 
because they show that our activity after 
we learn something somchow works back- 
ward to inhibit memories of what we have 
learned. Strictly speaking, the experiment 
on sleep versus waking that we just men- 
tioned is one in retroactive inhibition be- 
cause it showed that waking activity inter- 
fered with retention of something that was 
learned before the activity. 

To understand the notion of retroactive 
inhibition, it helps to realize that it is just 
a special case of negative transfer, which 
we described a few pages back. Actually, 
retroactive inhibition is the reverse of nega- 
tive transfer. It is the harmful effect of 
learning or activity on the retention of 
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learning that has gone before. In both 
negative transfer and retroactive inhibition, 
practice or experience interferes with the 
learning or retention of something else. 
Only the direction is different. 

The factors that explain negative trans- 
fer are also in large part those that explain 
retroactive inhibition. The important con- 
dition for negative transfer, you will recall, 
is that a different response to the same 
stimulus is required in two different situa- 
tions. This same condition is important for 
retroactive inhibition. We may illustrate 
the point by citing an experiment with 
paired-associate learning. 

Paired-associate learning is the name for 
learning in which a subject must learn to 
call one word when he is presented with 
some other word. Suppose, for example, 
that we ask some subjects to associate the 
names of states with colors. We may re- 
gard the state names as stimuli and the 
color names as responses, because the sub- 
ject must respond with a color (red.“ for 
example) when he is presented with a 
state name (“Delaware,” for example). In 
such an experiment, we mix up the pairs 
of color names and state names, so that the 
subject will not learn that one pair fol- 
lows another. 

Now after the subject has learned this 
task to a certain criterion of success, our 
next step in a retroactive-inhibition experi- 
ment is to give him a second task in which 
he must associate the same state names 
with some new colors—"Delaware" may 
now, for example, be associated with. 
"orange." The subject practices the new 
list of such pairs until he has learned them. 

The last part of the experiment, finally, 
is to have the subject go back to the first 
list and give the color names he first learned 
to associate with the state-name stimuli. 
It should be obvious that the typical subject 
will find this difficult and that it will take 
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Fig. 5.13. Effect of activity on memory. (Data from 
Jenkins, J. G., and Dallanbach, К. M. Oblivescence 
during sleep and waking, Amer. J. Psychol., 1924, 35, 
605-612.) 


a good deal of practice, with many errors, 
before he relearns perfectly the first list 
again. In other words, he will display a 
great deal of retroactive inhibition on his 
original learning because of the second 
learning task. 

The nature of forgetting. In everyday 
life, of course, we cannot identify the 
stimuli and the responses that are involved 
in retroactive inhibition as we can in the 
experiment we have just described. In many 
experiments of this sort, however, psycholo- 
gists have assured themselves that the prin- 
cipal factor in forgetting is retroactive in- 
hibition. That is to say, forgetting occurs 
because the stimuli involved in various 
learning tasks and in various aspects of 
waking activity are similar and yet differ- 
ent responses must be made to these 
stimuli in different situations. We forget 
because what we do inhibits retroactively 
what we have learned. 
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It is still possible that part of our for- 
getting is merely a weakening of “memory 
traces” with the passage of time. Perhaps 
some of the changes in the brain that must 
take place in learning are somewhat tem- 
porary and simply weaken or fade with 
time. Certainly there is yet no clear proof 
that such fading cannot happen. It can- 
not, however, explain all the facts that 
psychologists have collected in their ex- 
periments. The best and most complete 
explanation of forgetting is in terms of 
retroactive inhibition. 

Repression and forgetting. Even rctro- 
active inhibition and weakening of memory 
traces, however, do not account for all for- 
getting. Quite frequently we see in people 
a type of forgetting that the psychoanalysts 
(see page 259) call repression. They dis- 
covered in their work that people with 
emotional conflicts tend to repress thoughts 
and memories that are particularly un- 
pleasant or threatening, thereby avoiding, 
at least consciously, the conflicts that 
bother them. We shall have more to say 
about repression in Chapter 10, but we 
explain it briefly here. 

There are many trivial examples of be- 
havior in daily life that are easily inter- 
preted as repression. I frequently forget, for 
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example, that my wife has told me to get 
liver at the grocery store, because I do not 
like liver. We have probably all noticed 
that people tend to forget the names of 
people they do not like. As we shall see in 
Chapter 10, however, the more important 
examples of repression are to be found in 
people who have powerful motives or strong 
anxieties that have not been relieved. l'or 
example, an individual may forget his 
early childhood experiences with sex be- 
cause he has an intense anxiety about them. 

As one might expect, it is difficult to 
produce repression in laboratory experi- 
ments because it is dificult—and undesir- 
able—to create anxieties in people that are 
strong enough to cause repression. Some 
experimenters, however, have discovered 
that people tend to forget unpleasant 
things more rapidly than they do pleasant 
memories. It is also clear that we tend to 
remember better what we like and what fits 
in with our prejudices than we do other 
events." One investigator, moreover, was 
able to get people to remember material 
they had learned and forgotten by remoy- 
ing a source of anxiety connected with the 
memory.” These various findings fit in 
with the psychoanalytic conception of re- 
pression. 


I. Many of the principles of learning can be demonstrated in three 
basic examples of learning: (a) classical conditioning, (b) instrumental 
learning, and (c) perceptual learning. 

2. In classical conditioning, a neutral stimulus (e.g, a bell) is paired 
with an unconditioned stimulus (e.g. food) that evokes an unconditioned 
response (e.g., salivation). After repeated pairings of the two stimuli, the 
response of salivation becomes conditioned to the bell. 

3. Stimulus generalization is one of the phenomena occurring in classi- 
cal conditioning. That is, a response conditioned to one stimulus may be 


evoked by all similar stimuli. 
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4. In instrumental learning, responses that are at first made accidentally 
are learned as instrumental acts that achieve the satisfaction of some need. 
A. In classical conditioning, the term reinforcement refers to the pres- 
entation of the unconditioned stimulus immediately following the condi- 
tioned stimulus (e.g., bell). In instrumental learning, reinforcement refers 
to the reward or punishment which follows the instrumental act. 

4%. Extinction is an experimental arrangement in which the condition- 
ing stimulus or instrumental response is no longer reinforced. When, as a 
result, the unconditioned or instrumental response no longer occurs, the 
response is said to be extinguished. 

7. Any stimulus or situation consistently associated with primary rein- 
forcement acquires the power to reinforce responses. Through this process, 
called secondary reinforcement, secondary goals are acquired. 

8. If conditioned or instrumental responses are reinforced only part of 
the time, the procedure is calledpartial reinforcement. Responses acquired 
during partial reinforcement are later much more difficult to extinguish 
than those acquired with regular reinforcement. 

9. Punishment, in general, only temporarily eliminates learned re- 
sponses; it does not reduce the total reserve of responses, as extinction does, 
There are serious disadvantages to the use of punishment, although there 
are conditions under which it may be effective. 

10. In perceptual learning, the important factor is the stimulus or stimu- 
lus situation, rather than the response made to it. Through differential 
reinforcement of stimuli, the organism learns to respond to one stimulus 
and not to another. This is called discriminative learning. 

11. Some learning seems to be incidental. Landmarks, cues, and relation- 
ships of objects are learned without any reinforcement. At a later time, 
when the organism is motivated and rewarded for its performance, this in- 
cidental learning may become evident. 

12. The solution of problems may also be learned by reasoning and in- 
sight, rather than by conditioning or instrumental learning. 

13. The learning of a skill may be charted as a curve of decreasing errors 
or increasing accuracy. Often there are plateaus in such a curve. They 
usually represent a shift in the kind of learning or a change in motivation. 

14. Of the many factors that affect rate of learning, three of the most 
important are (a) whether practice is distributed over a period of time with 
frequent rests or massed in one period of “cramming,” (b) whether time is 
spent in recitation and reading or merely reading alone, and (c) whether 
the material to be learned is meaningful or relatively nonsensical. 

15. Transfer of training refers to the effect of learning one task on the 
subsequent learning of another. Transfer may be either positive or negative. 
When both the stimuli and the responses involved in the two tasks are 
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similar, transfer is positive. When the responses required are competing or 
opposite to one another, transfer is negative. 

16. There are three common methods of measuring retention: recall, 
recognition, and savings. Of these, recall is the least sensitive and savings 
(in relearning of the same material) the most sensitive. 

17. Forgetting tends to be selective, We remember some things, forget 
others; details are dropped, and a distortion of the original learning remains. 

18. The most important factor in forgetting is retroactive inhibition—a 
negative transfer or interference—from what we subsequently learn. For 
this reason, retention is best when a person sleeps or does not attempt to 
learn anything new immediately after learning a particular task. 
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A WELL-KNOWN SIGN in certain business 
offices commands us to THINK. What 
does this mean? What does it tell us to do? 
How differently might we behave if, in- 
stead, the sign said PEAR, or ACT, or 
BELIEVE, or OBEY? Do we really know 
how thinking differs from other experiences 
and reactions? An even harder question is, 
Can we tell when another person is think 
ing? What is thought? How does it start? 
When does it stop? 

The study of thinking. 
cannot yet be answered as definitely 
of us would like, because thinking is a 
process that takes place within a person 
and is therefore difficult to bring under 
scientific observation. For 80 years, valiant 
efforts have been made to experiment with 
thinking. Some of the experiments have 
_— eet, See тыс. 

This chapter was drafted by Stanley B. Wil- 
liams of the College of William and Mary. 


These questions 
as all 
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been informative; others have failed to give 
us the information we sought; and many 
are subject to conflicting interpretations. 
Hence, psychologists are not yet in a posi- 
tion to present the clear picture of thinking 
that the student might expect. All that we 
can do in a chapter on thinking is to indi- 
cate the progress we have made to date, 
frankly admitting that there are important 
gaps in our knowledge. 

To give the student a perspective on the 
problem of thinking, we shall begin by 
introducing some of the concepts and 
methods that will be encountered in its 


study. 

«Methods of study. Thinking, as we 
have said, is an internal process, not directly 
available for observation. To study think- 
ing, we must therefore usc indirect methods 
from which we may infer the events taking 
place during thinking. One of these meth- 
ods has been to ask people to report or 
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introspect (see page 9) on the events in 
thinking of which they are aware. As we 
shall see below, an individual is not con- 
scious of many of the steps in his own 
thinking. For that reason the method of 
introspection has proved to be quite 
limited. Another method is to use рлуѕ- 
iological measures. By putting electrodes 
on muscles or on the brain, it has been 
possible to record some of the activity in 
thinking, but such methods, like the 
method of introspection, miss much that 
transpires in thinking. Our final resort, 
then, is to use methods in which subjects 
are presented with problems that can be 
solved only by thinking. These are the 
methods that have been used most exten- 
sively in recent years. By restricting prob- 
lems to a few, known elements, it is often 
possible to infer the steps required in 
solving them. There will be numerous 
examples of such problems in this chapter. 

* The nature of thinking. If we attempt 
to make a logical analysis of thinking, 
probably the first premise that can be ac- 
cepted is that thinking consists of repre- 
sentative processes. By representative proc- 
esses, we mean processes that represent 
previous learning and experience. If, for 
example, you are given a jigsaw puzzle to 
solve, you will attempt, no doubt, to piece 
it together partly by trial and error but also 
partly by thinking. The steps in your think- 
ing will represent what you might other- 
wise do by trial and error. You will think 
of the fragments of the picture spread 
around you, and think of putting the pieces 
together ín a certain way to see whether 
they fit. Thus you are doing by thinking 
what you might do by actually putting thc 
pieces in place. Your thinking represents, 
stands for, or takes the place of observable 
behavior. This is what we mean when we 
say that thinking consists of representative 
processes. 
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The term representative process is cum- 
bersome, and we frequently prefer to 
use another term, symbolic process, to 
mean the same thing. The term symbol, 
according to Webster, is "that which sug- 
gests something clse by reason of relation- 
ship, association, convention, ctc." This 
definition covers the representative process 
in thinking. We therefore regard thinking 
as a sequence of symbolic processes. This 
terminology enables us to frame the prob- 
lem of thinking in more specific terms. 
We may ask, What are the symbols in 
thinking? How are these symbols assembled 
in sequences? 

The term symbol has another more com- 
mon meaning to refer to things that are 
observable. The word “house” is a symbol, 
for it represents the object house. The red 
light at the intersection is a symbol, for it 
stands for the instruction "stop." Our 
world is replete with such external symbols. 
"They are not, however, to be confused with 
the internal symbols in thinking. In classi- 
cal conditioning, the bell becomes an ex- 
ternal symbol for food, but this in no way 
implies that the dog uses internal symbols 
—thinking processes—in responding to the 
bell. On the other hand, since the symbolic 
processes of thinking represent the external 
world and we have learned to respond to 
many external symbols, thinking is often 
doubly symbolic. It may consist of internal 
symbols that represent external symbols. 
Since language is a system of symbols and 
thinking often involves language, this is 
probably the best example of the doubly 
symbolic character of thinking. 

To say that thinking consists of symbolic 
processes is not to say that we always know 
what these processes are. On the contrary, 
our most basic problem in thinking is to 
identify these symbolic processes. Logi- 
cally, there are three possibilities: images, 
implicit muscle responses, and other cen- 
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tral processes. An image is some process in 
the brain that represents past sensory ex- 
perience. Most people have occasional 
images and consequently have little diffi- 
culty in understanding what is meant by an 
image. Implicit muscle responses, how- 
ever, are less familiar. Implicit, in this case, 
means so small that they cannot be seen 
by the naked eye. Implicit muscle responses 
can be symbolic processes because they can 
be miniatures of the movements made in 
explicit, observable trial-and-error behavior. 
In the muscles are sensory endings (see 
Chapter 19) that can carry back to the 
brain impulses that signal contraction of 
the muscles, Small contractions can, there- 
fore, be symbolic of movements that a per- 
son has previously learned. In a paragraph 
below we shall indicate what is meant by 
the third possible kind of symbolic process, 
the central process. 

In the history of efforts to study think- 
ing, attention has been focused on first 
one, then another, of these possibilities. 
In the early work, when the introspective 
method was in its heyday (page 9), 
images were regarded as the main compo- 
nent of thinking. In the first main section 
of this chapter, we shall consider some of 
the experiments on the role of images in 
thinking. From these experiments we 
learned that images are only a part, and 
probably a minor part, of thinking. Atten- 
tion then turned to the study of implicit 
muscle responses in the hope that they 
might prove to have an important role in 
thinking. Our second section below deals 
with this possibility. The results again gave 
us only a partial answer; implicit responses 
only play a part, and probably not a major 
one, in thinking processes. 

Since neither images nor implicit re- 
sponses seemed to account for thinking, 
we were left with the third alternative of 
“other central processes." This is not an 
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unreasonable alternative, even if it does not 
make the nature of thinking any casier to 
discern. It simply means that in the brain 
are processes that are symbolic of learning 
and past experience yet are not made evi- 
dent either in images or muscle movements. 
Physiological methods are not yet available 
for studying these processes, though cases 
of injury to the brain do tell us something 
about them (see Chapter 21), so there is 
little that we can say about their physio- 
logical basis at the present time, However, 
from indirect methods described in later 
sections of this chapter, we have been able 
to come to some conclusions about them. 

s Learning and thinking. In embarking 
on the study of thinking, it should be kept 
in mind that there is no sharp line between 
learning and thinking. Animals below man, 
as we shall see, are capable of thinking, 
though they do not do so much of it as 
people do. When a learning problem is 
presented to either an animal or a person, 
we are usually unable to prevent the use of 
thinking in solving the problem, Conse- 
quently, many of the learning tasks we de- 
scribed in the last chapter undoubtedly in- 
volve thinking. Moreover, most tasks that 
are designed to require thinking also permit 
opportunities for instrumental and percep- 
tual learning. And finally, as we pointed 
out in the last chapter, the result of solving 
a problem by thinking is to learn some- 
thing. We therefore have no way of 
rigorously separating the processes of learn- 
ing from those of thinking. Our division of 
the subjects into two chapters is largely one 
of convenience, not one of rigid classifica- 
tion. 


[ ETT: ROLE OF IMAGES 


An image is a purely private affair. We 
cannot see or study directly the image that 
another person has. Consequently we can- 


Fig. 6.1. A picture test of eidetic imagery. School 


children were allowed to look at this picture for 35 
seconds. After that, they were asked to recall what 
was in the picture. Those with the best eidetic imagery 
could recall practically every detail. Some, even 
though they were unfamiliar with German, could 
spell the German word backwards. (Courtesy Dr. G. 
W. Allport.) 


not define an image in the way that ob- 
servable things can be defined. Most peo- 
ple, however, report that they have images, 
so we believe they exist. In some individu- 
als, visual images apparently predominate, 
while other people report an almost total 
lack of visual imagery. Auditory imagery 
occurs frequently, but images of muscular 
sensations, of pain, hunger, and other 
organic sensations are relatively rare. Even 
odors and tastes can be imagined by some 
individuals. 

Granting that images do exist, the logi- 
cal question is, What is the function of 
images in the thinking processes? Do they 
really promote thinking or do they hinder 
it? One view is that images are nonfunc- 
tional. The image is like the smoke from a 
locomotive—a product of the action of the 
engine but in no way contributing to its 
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operation. Another view is that images 
form a crucial link in the thought processes, 
especially during the initial stages of new 
learning and problem solving. Thus they 
may act as a guide or controller of our 
learning efforts, or, in a more modest role, 
as reporter of current muscular events. A 
possible third role of the image is as a 
reminder of previous experience. Hence, in 
problem solving, we may combine a recol- 
lective image with a present sensation in 
order to form a new idea or hypothesis for 
the solution of a problem. 

"Study of images. Attempts have been 
made, especially over the last half century, 
to conduct rigorous experiments on the 
role of images in thinking. The simplest 
kind of experiment is to ask a person to 
report on his experiences.’ One can instruct 
him, for example, to recall his breakfast 
table, and ask “What kind of images do 
you have?" Most pcople will give a fairly 
detailed description, proving that they 
have images. This kind of experiment, how- 
ever, only tells us what images and how 


many relatively a person may have, but it 
tells us little about the function of images 
in thinking. 

Another kind of experiment is to require 
a person to solve some sort of manipulative 
problem, such as tracing his way blind- 
folded through a maze with his finger or a 
pencil? After he has done this, he is 
quizzed about his imagery. Many people 
in this experiment report truly functional 
visual imagery; they solve the maze only 
by building up a "mental map" of it as 
they go along. Consequently they can draw 
the maze afterward, sometimes including 
the blind alleys as well as the true path. 
Other persons solve the maze by a purely 
verbal method; they count or name correct 
turns but do not "sce" the maze as a whole 
in their mind's eye. In cither case, use of 
images seems to promote learning, and the 
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data suggest that images may function effec- 
tively in thinking, at least when necessary. 

Imageless thought. There are still two 
other kinds of experiments on the role of 
images in thinking. One of these has been 
called the “thought experiment” and was 
first carried out about 1900. At that time, 
a group of psychologists at Wiirzburg, 
Germany, who were much interested in 
understanding thought and consciousness, 
did the experiment many times. They gave 
their subject some rather simple intellectual 
problems, such as, “name a fruit," then 
asked him to describe what images he 
might have had in arriving at the answer. 

The Würzburg psychologists were sur- 
prised to discover that very few images are 
uncovered in this way. Moreover, images do 
not seem to be necessary to solve this kind 
of problem. If the problem, say, were to 
"name a fruit," the subject often could say 
"apple" immediately but yet be unable to 
detect any image of a fruit or apple. Ap- 
parently the thinking involved in making 
the appropriate response does not neces- 
sarily involve any images. Hence the possi- 
bility of imageless thought was conceived, 
à notion that was quite controversial 50 
years ago. 

Two products of the imageless-thought 
hypothesis have proved to be of importance. 
One is the discovery that many of the im- 
portant events in thinking may not bc 
conscious. We cannot catch and inspect an 
idea or a thought as we can a bird or a 
butterfly. This suggests that an idea is 
more like a process than an object. The 
other product is that thought often scems 
to be governed by a set that is formed be- 
fore it occurs. A set is a readiness to think 
or respond in a predetermined way. Given 
a stimulus word in the experiment we just 
mentioned, a thought seems to run off 
automatically, just as if one has already 
done his thinking before he starts! And 
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what the thought is, depends on the set. 
You see, for example: 


6 
4 


You can give a quick answer, but whether 
it is 2, 10 or 24 depends on whether you 
are set to subtract, add, or multiply. Of 
course, with the appropriate instructions, 
we could have created any one of these 
sets. Set, as a theoretical concept, has be- 
come a most important term in the psy- 
chologists’ vocabulary. We do not sce set, 
yet we must assume it exists in order to 
explain thinking. 


Fig. 6.2. Changes in memory for forms. The forms 
numbered 1, 2, 3, 4, 5, were presented to sub- 
jects and some time afterward they were asked to 
reproduce the forms they had been shown. The forms 
numbered in parentheses are some of the reproduc- 
tions. Note the distortions that have occurred in the 
original forms. (From Gibson, J. J. The reproduction 
of visually perceived forms. J. exper. Psychol., 1929, 
12, 1-39.) 
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Having gotten this far but no farther, 
the early experimental psychologists faced 
a predicament, Their conception of psy 
chology was that it is the science of con- 
scious experience (sce page 9), yet they 
established the fact that thinking could 
take place with no conscious content. The 
“higher mental processes” had eluded their 
search. To be sure, images did sometimes 
accompany thoughts, but the important 
thing was that images were not essential to 
thought. The introspective method (see 
page 9) had come to a blank wall, for 
one could not very well introspect if there 
were nothing to introspect about 

Eidetic imagery. ‘There is still another 
kind of experiment that has been carried 
out on the role of images in thinking. In 
such an experiment, a particular stimulus 
is presented to a subject for a definite 
period of time and he is asked later to 


recall it. People vary in their accuracy of 


recall. A few have nearly perfect recall of 


visual stimuli; their images we call eidetic. 

Eidetic imagery is rare, but it is relatively 
more common among children than adults 
For a test example, look at the picture in 
Figure 6.1 for 35 seconds. Now, without 
looking at the picture, can you spell the 
German word in it? Can you spell it back 
ward? In one experiment,“ 3 out of 30 
English school children, unfamiliar with 
German, could spell it forward and back 
ward; 7 spelled it with only two mistakes 
They, and other "eidetikers" often hesi 
tate a moment before recall. During this 
time they seem to "project" the nage 
on a mental screen, and inspect and read 
it as if it were an objective stimulus. Some 
subjects have recalled a page of print so 
accurately that they could read off vord 
or line on demand, shifting to different 
parts of the page as the experimenter re 
quested. This is a rare ability nd ap 


Fig. 6.3. What people dream obout. In a study of over 10,000 dreams, the actions performed 


by the dreamer were classified into categories. Five categories represented in the drawing ore: 


movement (34%), verbal (11%), sedentary (7%), visval (7%), and antagonistic (3%). Other 
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parently some people have it without know 
ing it. Edison is said to have had this 
ability 


Errors of recollection. Most people make 


errors when faced with a task of recalling 
the det f a complex picture. The errors 
then c interesting, for they shed 
light « other psychological processes 
Frequently the image is lost with time; 
frequently it is distorted. Data from one 
illustrat xperiment are abstracted in 
Figure ( There you see some visual 
forms that were presented to a group of 
subjects for a short time and also the dif 
ferent in which they later reproduced 
thes Many of the “recollections” 
bear little resemblance to the original event. 

At ot places in this book we have dis 


nany factors that influence and 


nory (see Chapters 5, 10, 13, 
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asleep, no great harm is done. Even day- 
dreaming is harmless play, so long as we 
do not confuse it with reality. Sometimes, 
though, the barrier between the real world 
and imagination breaks down, and a per- 
son confuses his fantasies with real events. 
An image regarded as real is a hallucina- 
tion, and repeated hallucinating is a diag- 
nostic symptom of many mental diseases 
(see Chapter 10). 

Function of images. Now, what do these 
studies show, as far as functional imagery 
is concerned? They show (1) that images 
do occur in many people, perhaps in all; 
(2) that images can help some people solve 
some problems; (3) that some thought 
problems get solved without benefit of 
imagery. Hence it is simply not true, as 
some evidently very visual-minded writers 
have claimed, that images are required for 
thinking. On the other hand, images can be 
useful, at least to some people. 

Does this rule out the view that images 
are nonfunctional? No, not entirely. Even 
for people who “think with images,” much 
imagery is apparently useless. Many people 
report rich imagery completely unconnected 
with the problem at hand. In the midst of 
à tense debate, the debater's fantasy may be 
filled with visions of home, of forest flow- 
©, or of a grade B movie. Our perpetual 
stream of consciousness overflows with a 
varied assortment of the trivial and the 
important, very little of it relatable to the 
moment. 


[| MUSCLE MOVEMENTS 


We have just seen that images are proc- 
esses that sometimes take part in thinking 
but that thinking does not necessarily in- 
volve images, nor can thinking be merely 
a succession of images. We must therefore 
look for something else to add to the pic- 
ture if we are to understand the thinking 
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process. When this conclusion had been 
reached by the early experimental psycholo- 
gists, it occurred to some of them that the 
“something else" might be muscle move- 
ments. Perhaps, they suggested, implicit 
muscle responses, not seen by the naked 
eye but sufficient in size to send back im- 
pulses to the nervous system, could be 
essential elements in the flow of thinking 
processes. This hypothesis was put forth 
nearly fifty years ago by John B. Watson 
as the explanation of thought. 

Two steps are necessary to test the 
hypothesis. One is to confirm or deny the 
existence of implicit responses during 
thinking. We shall describe two experi- 
ments that concern this point. The second 
step is to demonstrate that implicit re- 
sponses serve as symbols or cues in the flow 
of thinking. This is difficult to prove, but 
it is a more reasonable possibility, as we 
shall explain below, than it might appear 
to be on the surface. 

Implicit responses. The idea that ini 
plicit responses take part in thinking is 
made plausible by the relationship between 
thinking and learning (sce above). Think- 
ing begins in learning, and a good deal of 
learning, as we have seen carlier, is acquired 
by doing. One could suppose that learned 
responses become smaller and smaller as 
they are practiced and that thinking con- 
sists of these reduced movements, differ- 
entiated out of the larger movements of 
original learning. Several experiments have 
been carried out to test this supposition. 
We shall describe two. 

One such experiment used persons who 
already had been taught how to relax their 
muscles and who were now lying relaxed in 
a darkened room.“ On a signal, the subject 
thought of bending his right arm. By means 
of clectrodes attached to the arm and con- 
nected to a galvanometer, electrical signs of 
implicit muscular activity were seen to in- 
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crease at this time. Control tests showed 
that the action currents varied consistently 
with the particular instructions. They died 
out when the subject was told to relax; they 
did not occur whenever he was instructed 
to think of bending his left arm or foot or 
to think of extending the right arm, Fur- 
thermore, a subject could not simultane- 
ously relax his arm and think of bending 
it. Similar records were obtained while sub- 
jects thought of other activities, such as 
throwing а ball, turning an ice-cream 
freezer, and climbing a rope. But, we may 
say, perhaps the action currents came only 
from the nerves and not the muscles, Con- 
trol experiments were run. In these experi- 
ments lightweight levers were placed di- 
rectly on the muscles; when the levers 
moved, their action was optically magnified 
cightyfold, The levers told the same story 
as the electrodes: the muscles actually were 
shortening. 

A similar experiment employed 19 deaf- 
mutes who "talked" with their hands,” 
Electrodes were placed on their hands dur- 
ing sleep, and the records were especially 
watched for possible dream activity. Action 
currents decreased as the subjects went to 
sleep and stayed at a low level except for 
occasional bursts of activity. Were these 
bursts dreams? To find out, the experi- 
menter tried awakening the subjects during 
bursts and asking them if they had just 
been dreaming. In 30 out of 33 instances, 
the 19 subjects answered yes. As a control 
test, they were awakened 62 times during 
periods of electrical quiet. In 53 instances 
there were no dreams, but in 9 there were, 
In the waking state, 84 per cent of the deaf 
subjects and 31 per cent of normal hearing 
subjects showed action currents in the hand 
while solving problems in arithmetic. 

Results such as these convince us that 
implicit movements do occur in thinking. 
They help answer the question, which we 
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raised earlier, of what goes on in imageless 
thought, 

Cue-producing responses, What purpose 
do such implicit responses serve? Are they 
just a coincidence or are they a functional 
part of the thinking process? Some implicit 
movements are undoubtedly coincidental; 
they simply represent an "overflow" or 
“leaking” of activities in the brain, Some 
of them, however, are probably links in the 
associative chains of thinking. When they 
are, their function seems to be one of 
stimulation, that is, of providing a cue for 
the next clement or response in the chain. 

Which way, for example, do you turn 
your key to unlock your front door at 
home? The chances are that, when you 
think out the answer to this question, you 
imagine yourself putting your key in the 
lock and turning it. From this you get the 
cue to answer “right” or “left.” In thinking 
of the event, you probably make some im- 
plicit muscle responses so that receptors in 
the muscles can signal the presence of mus- 
cle tension, In this case, the stimulus or cue 
produced by the implicit response might, 
because of previous conditioning, give you 
the answer, 

Cue production from implicit responses 
is undoubtedly especially important in lin- 
guistic thinking—the thinking that is done 
with words. Much of everyday human be- 
havior is talking, reading, or writing and 
we solve many of our problems in terms of 
language. Thinking therefore consists in 
part of subvocal talking—talking that is 
inaudible to others, but sufficiently stimu- 
lating (muscularly) to one’s self to permit 
an internal conversation. Words are among 
the best possible cue producing responses 
because cach word is usually distinctively 
different from all others. Except for homo- 
nyms, like “pair” and “pear,” spoken words 
can provide many more discriminable cues 
than movements of arms, legs, fingers, and 
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so on. It is no wonder then, that we have 
developed language to such a high degree 
in our thinking processes. 

In addition to this argument, there are 
experiments that seem to indicate that im- 
plicit responses can be cue-producing. At 
least it is difficult to interpret them any 
other way. We have chosen to present them 
in the section below, however, because they 
are germane to the question raised there of 
symbolic processes in animals. Here let us 
conclude by saying that the idea of cue-pro- 
ducing responses seems plausible and is now 
accepted widely among psychologists, We 
feel justified, moreover, in believing that 
implicit responses are important in think- 
ing. Some of the carly behaviorists, how- 
ever, overstated their case when they con- 
cluded that thinking is nothing but a se- 
quence of implicit responses. Ihe evidence 
now available does not support such an 
extreme position, Rather it indicates that 
both images and implicit responses play a 
role in thinking. It also leaves room for 
other central processes to be involved. 


[| SYMBOLS AND CONCEPTS 


In the introduction to this chapter, we 
defined thinking as a sequence of symbolic 
processes. We have been able to identify 
both images and implicit responses as two 
specific kinds of symbolic processes. From 
now on, however, we shall not be concerned 
with the identification of symbolic proc- 
esses. Instead we shall turn our attention to 
questions of when they exist, how they are 
learned, and when they are used. 

Symbolic processos. We have already de- 
fined a symbol as “that which suggests 
something else by reason of relationship, 
association, convention, cte.” We pointed 
out that symbols may be cither external 
events or internal processes. An external 
symbol comes to be a symbol through con- 
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ditioning processes in the same way that 
Pavlov's dog came to react to the dinner 
bell as a symbol of food. Internal symbols, 
however, are the ones that interest us most 
here, because they are the ones that dis- 
tinguish thinking from conditioning and 
learning. We have said that it is difficult to 
study these internal symbols and that we are 
forced to resort to indirect methods of de- 
termining when they exist. Now let us ex- 
plain some of these methods. 

Delayed reaction. In 1913, W. S. Hun- 
ter first used rats in a test for symbolic proc- 
esses." He called the test “delayed reaction," 
after his procedure (see Figure 6.4). Hun- 
ter's method was first to teach the animal to 
go to the lighted one of three doorways to 
get food. After a rat had learned the signal- 
light cue, Hunter then tested for the ability 
of the rat to delay its response until some 
time after the signal had been presented. 
He put the rat at the starting position but 
restrained it while he flashed the light 
briefly at one of the doorways. After a few 
seconds, the rat was released and permitted 
to choose the doorway at which to seek 
food. The purpose of this delay was to force 
the rat to use symbolic processes to solve 
the problem. Because the choice had to be 
made some time after the signal was given, 
there was nothing but a symbolic process 
available as a cue for the successful solu- 
tion. Furthermore, the length of time an 
animal could delay and still solve the prob- 
lem could be used as a general measure of 
the effectiveness of such a symbolic process. 
Rats, Hunter found, could delay for only 1 
to 10 seconds. Cats could successfully de- 
lay up to 16 to 18 seconds; dogs, 1 to 3 
minutes; a two-and-a-half-year-old child, 50 
seconds; and a five-year-old child, at lcast 
20 minutes. 

These figures have been revised and ex- 
tended somewhat by later experiments, but 
the essential point is methodological. By 
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such a test we can prove that an animal can 
respond to symbolic processes, The test 
must meet the following criteria: (1) there 
must be some stimulus which is known to 
produce а characteristic, differential re- 
sponse; (2) the stimulus must be pre- 
sented, then withdrawn during the delay 
interval; and (3) there must be no other 
stimulus outside the body to indicate the 
correct response. 

In some of Hunter's animals, the sym- 
bolic process could be readily identified as 
а posture that oriented the head or body 
toward the proper box during the delay 
period. This was not a subtle or high-order 
symbolism, but it was an effective, cuc- 
producing response, Was it necessary? Tests 
by other experimenters showed that rac- 
coons, dogs, monkeys, and children could 
delay successfully even when their posture 
was radically disturbed during the delay. 
Later tests on rats showed that they too 
could delay longer, possibly up to 4 min- 
utes, when the stimuli were made more in- 
tense or the job of responding a little 
casier.” So these animals, under the proper 
conditions, can use internal symbolic proc- 
esses other than postural cues. 

* Alternation. Two other tests having es- 
sentially the same purpose as the delayed 
reaction are tests of delayed alternation and 
of double alternation, In simple alternation 
an animal is required to run a maze by turn. 
ing first right, then left, then right, then 
left, etc. In double alternation, the required 
pattern of tums is RRLL, RRLL, RRLL, 
etc. Or it may be pushing a lever, picking 
up inverted cups or some other act in the 
same RL or RRLL sequence. The impor- 
tant difference between these tests and the 
delayed-reaction test is that the original 
stimulus, in addition to the symbol or sub- 
stitute for it, must be inside, instead of 
outside, the body. That is to say, in an alter- 
nation problem, there is no flash of light to 
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Fig. 6.4. The delayed reaction box. An animal (in 
this cose, o raccoon) h placed in o storting box 
mode of wire meth. One of three lights Is turned on 
briefly; then ofter o delay, the wire starting box ls 
lifted so that the animal may go searching for food, 
(Redrown from. Hunter, W. $. The delayed reaction 
in animals ond children, Behavior Monogr., 1913, 2, 
24) 


indicate the correct response after a delay, 
All cues for solving the problem must be 
furnished by the animal itself, Hence the 
tests are not quite so well controlled as the 
delayed-teaction tests, because. they do not 
fully mect the first and second criteria 
above. Yet we can suppose that an internal 
cue for tuming left is the result of just 
having turned right, and so on; and further- 
more we can suppose that this cue func 
tions the same way as does the light or 
other external cue in the delayed-reaction 
test. 

If we grant these suppositions, the de- 
layed alternation is a test of symbolic func- 
tion. Rats have responded correctly in the 
test even though they were restrained for 
15 seconds between cach right and left 
tum; some rats have done this even though 
their bodies were disoriented or anesthe. 
tized during the delay interval.” How long 
monkeys and people can delay has never 
been measured exactly, but of course we 
know that people could, with language, de- 
lay almost indefinitely. 

The doublealternation test is a little 
different because the second R and the scc- 
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ond L response, if successful, must be made 
to a symbolic cue slightly different from 
that of the first R or L response. How can 
the animal “know” to make just two rights 
and two lefts, instead of several, unless he 
can count? Hunter and others have found 
this problem to be very difficult for rats, 
particularly if the test is in the temporal 
form and no spatial cues are supplied. The 
animal is required to run around the block 
to the right twice and then to the left 
twice so that all choice points are iden- 
tical with respect to external stimuli.” With 
great difficulty a few rats have learned to do 
one RRLL sequence but have not been able 
to extend it. Extending the sequence is 
possible, though, if the rats, instead of run- 
ning, simply move a lever with their paws 
twice to the right, twice to the left, etc. In 
а spatial maze, an animal makes its se- 
quence of turns in order without “running 
around the block,” but the parts of the 
maze are interchanged and the maze re- 
oriented in the room so that all external 
Cues are continuously disturbed and the 
animal cannot make use of them to solve 
the problem, In studies with such a spatial 
maze, a few rats learned one segment of 
triple alternation, RRRLLL and of quad- 
tuple alternation, RRRRLLLL; at least, 
they got so they could perform it part of the 
time, although they never really mastered it. 

It is interesting that ability to solve 
double-alternation problems is correlated 
with position in the animal kingdom.” 
Raccoons can do double alternation and ex- 
tend it part of a sequence (two turns), and 
monkeys can extend it several more turns. 
Using a special toy form, children above 
three years of age can do it, but so far no 
child below three has been successful. Er- 
rors are fewer with older children; five-year- 
olds solve it by counting—by using lan- 
guage—and can, of course, extend the se- 
quences indefinitely. 
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These are just a few of many experiments 
with the symbolic aspect of thinking. They 
demonstrate, first of all, the ways in which 
it is possible to test and measure symbolic 
abilities. They tell us also that symbolic 
abilities, and hence thinking, exist in ani- 
mals below man. This puts aside the old 
cliché that man is distinguished from ani- 
mals by his ability to think. He certainly 
can and does do a lot more thinking, but 
animals must be given credit for a little. In 
the next section we shall have further evi- 
dence on this point. 

Formation of concepts. Now we shall 
consider the relation of concepts to the 
processes of thinking. To do this, however, 
we must first consider the nature of con- 
cepts, for these have so far been introduced 
only briefly in Chapter 5. 

Symbols and concepts are closely related 
in the way we think, because we use sym- 
bols (principally words) to label our con- 
cepts. We all know, at least vaguely, what 
a concept is: it is the response we make, 
usually in the form of a word, to a common 
property of objects or events. We have a 
concept of "red" because we can think 
about red more or less apart from the object 
it may go with; "red" is the response we 
make to all objects that reflect light in the 
"red" part of the visual spectrum. Similarly, 
we have concepts of “speed,” “triangles,” 
“houses,” “colleges,” and so on, in count- 
less numbers, because we, in each case, have 
learned to respond to some property that 
many objects have in common (see Figure 
6.5). 

There is no limit, theoretically, to the 
number of classes or concepts we might 
form. We might, for example, have several 
thousand color concepts. In practice, how- 
ever, we use only a small number of the 
concepts that are possible. A child usually 
is taught names for red, green, yellow, and 
blue but seldom is he taught crimson, 
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Fig. 6.5. Concept formation. A child hears the word "apple" when he sees some objects, but 
not others. And he is rewarded if he says "apple" when he sees some objects, but not others, 
In this way, he generalizes the concept of apple and distinguishes it from other concepts, (Re- 
drawn from Johnson, D. M. Essentials of psychology. New York: McGraw-Hill, 1948, p. 178.) 


magenta, scarlet, or shocking pink. "Red" 
to the child whose experience is limited to 
one red wagon may be just a name for the 
wagon object, but later on "red" is the 
name for a class of colors with similar prop- 
erties. The end points of the class may not 
always be certain: he may wonder whether 
to call an orange-red "red," "yellow," or 
"orange"; or he may hesitate on purple. Yet 
the middle points are instantly labeled 
"red," and the class is named for its most 
frequent elements. 

* Abstraction. Before he gets to this stage, 
however, the child will have had to learn 
that a red wagon has two names (at least!) : 
red and wagon. Its name is “red” whenever 
mother is trying to find out whether her 
infant is color-blind. Its name is "wagon" 
when it comes to trading it for sister's sled. 
Obviously the name symbolizes the use of 
the object and what is done with it. The 
kind and number of naming words that we 
know are determined by the frequency of 
our naming responses, and this in turn is 
limited both by our sensory capacities and 
our societys language customs. The fact 


that we can learn names for differential re- 
sponses to objects and that we can discrimi- 
nate different properties of the same object 
makes it possible to abstract. 

When the child abstracts he does a very 
simple yet subtle thing: he disregards the 
red-wagon association in responding to the 
object and responds with either the red-as-a- 
color relationship or with the wagon-as-a- 
plaything relationship. In the first case he 
is simply responding to, say, mother’s ques- 
tion by selecting "red" instead of yellow or 
blue. In the second case he is responding 
to sister's sled by selecting "wagon" instead 
of ball or marbles. In either case he is re- 
sponding to a single property of the object; 
when people do that they are abstracting. 

Having learned to abstract, the child can 
now learn to group properties together. 
The name for a group of similar properties 
is a class name, or concept. Thus we say 
we have a concept of red, of toys, of vehi- 
cles, of good and bad. Concepts, like classes, 
can vary from simple to complex, from hav- 
ing a few members to having many. More 
importantly, there are classes of classes, and 


Fig. 6.6. The abstraction of common elements in Chi- 
nese characters. (Selected from Hull, C. L. Quanti- 


tative aspects of the evolution of concepts. Psychol. 
Monogr., 1920, No. 123.) 


classes of classes of classes. A concept can 
name any level of grouping. In the class 
“dwelling unit" are subclasses of houses, 
apartments, and caves. In the class “house” 
are subclasses of mansions and cottages. 
Cottages include white ones and red ones. 
Both houses and caves can be big or little, 
if grouped according to the property of size. 
Learning concepts. As we know, people 
can learn thousands of concepts and, with 
the aid of language, give them names. Even 
without words, animals and man can learn 
simple concepts. To understand how this 
comes about, we have to perform discrimi- 
nation learning experiments, for concept 
formation is simply a process of learning 
to discriminate properties of stimulus ob- 
jects or, in the case of man, learning to 
discriminate properties of class names. 
Again we can turn to experiments with 
animals for a simple illustration of the way 
in which concepts may be formed in dis- 
crimination learning. To teach rats the con- 
cept of “triangularity,” one psychologist" 
began by presenting them with cards bear- 
ing triangles, circles, rectangles, etc. He re- 
warded them, however, when they jumped 
at the card bearing the triangle and pun- 
ished them for jumping to other forms. 
Karly in the training, of course, the rats 
jumped at all the forms. At this point the 
rats have a concept, perhaps, of “any card 
in front of me.” This was not the concept 
the experimenter wanted’ them to learn, 
however; he had in mind the abstract con- 
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cept of triangularity. It took them many 
trials with varied stimuli to learn it, but 
eventually they did. Indeed, they learned to 
jump at all sorts of triangles and not to any 
other stimulus. Thus we can say that the 
rats learned a concept of “triangle,” even 
though they tell us by a jump instead of a 
word. 

"Clues in concept formation. Needless 
to say, human beings find triangularity casy 
to learn. In order to find material difficult 
enough to challenge college students, one 
psychologist has used Chinese characters 
like those in Figure 6.6. The four characters 
in the top row have one particular part in 
common; so do the characters in the bot- 
tom row. These and other characters were 
presented to students in a jumbled order 
without telling them about the common 
parts. Their task, in fact, was to learn this, 
thus forming a concept of the common 
properties of the characters. Each character 
was presented to the students along with a 
name. The same name was given to all 
characters containing the common part. 
The instruction to the students was simply 
to learn the names of the characters. What 
happened was that the students gradually 
identified the clue and named it by a proc- 
ess similar to discrimination learning. 

A number of studies have shown also 
that children and adults learn differential 
concepts more easily if the stimulus objects 
in one class are quite different from those 
in another class. “Animal” objects, for ex- 
ample, are not at all like mineral ones. 
Studies have also shown that, for children, 
form concepts are easier to learn than color 
concepts. In other experiments on college 
students, s class names for concrete objects 
were easiest to learn, followed by spatial 
forms, colors, and numbers in that order. 
We might conclude, then, that concrete 
things are easier to group and classify than 
are abstract symbols. Yet by using postage 
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stamps and other numerically familiar ob- 
jects we can make certain number concepts 
casicr than other categories. Hence we can 
never evaluate concreteness alone; it is only 
one variable in concept formation and in 
any given instance might be less influential 
than stimulus similarity, availability, ease 
of the naming responses, etc. Still, concrete- 
ness may account for the fact that, for most 
children, arithmetic is harder than reading; 
for numbers tend to be abstract, that is, 
they name relations between objects rather 
than the objects themselves. 

Of all the conditions that make for con- 
cept formation, the most important is a 
wide experience with different stimuli and 
different problems. As one experimenter, 
Harlow, who has had a great deal of experi- 
ence in teaching concepts to monkeys and 
children, puts it, “The studies attest to the 
fact that broad concepts or principles do 
not generalize spontancously from learning 
or over-learning any specific problem; 
breadth of concept is obtained from train- 
ing in a wide variety of situations.’ 


[ ETT: SOLUTION OF PROBLEMS 


Now we are beginning to get a clearer 
picture of the stuff of which thinking is 
made. Its raw material is symbolic processes, 
which include images and implicit re- 
sponses. These are chained together in 
learning so that one becomes a cuc that 
produces still another image or response. 
Taken together they constitute what the 
psychologist calls symbolic processes. Such 
processes represent not only "raw" sensory 
experiences, but also the words and other 
symbols that stand for these experiences. In 
the course of learning, we abstract certain 
elements that are in common in different 
situations. Thus we form concepts, and our 
symbolic processes also represent these con- 
cepts. 
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With this as background, we could say 
simply that thinking is a flow of symbolic 
processes. This statement may summarize 
what thinking is, but it does not tell us 
what starts it, what guides it, or what brings 
it to a stop. A river is more than water. It 
begins somewhere, it flows in first one direc- 
tion and then another, sometimes swiftly 
and sometimes slowly, and eventually ends 
in the ocean. Thinking, too, has beginnings, 
courses, and ends. What explains them? 

Motivation. For onc thing, thinking is 
usually motivated. As Wertheimer,” one of 
the leading investigators in this area, has 
said, thinking involves “the desire, the crav- 
ing to face the true issue . . ., to go from 
an unclear, inadequate relation to a clear, 
transparent, direct confrontation." 'Thus he 
stresses the directedness of thought proc- 
esses. Instead of just "happening" by asso- 
ciation, each stage in thinking is controlled 
by motives. 

On the basis of all we now know, we 
ought to differentiate at least two kinds of 
motives in thinking: (1) a motive for the 
behavior immediately preceding the prob- 
lem, which may be love, greed, curiosity, 
ambition, etc; and (2) a motive induced 
by the problem itself to complete or antici- 
pate the solution of the problem. The 
former gets thinking started; the latter car- 
ries it through to solution. In order to ac- 
count for great thinkers, such as scientists, 
artists, writers, and inventors, we might 
have to postulate even a third kind of moti- 
vation: a lifelong interest in creative pro- 
duction or in solving challenging problems. 
Perhaps this is curiosity. However, there 
are few topics of which psychology is as 
ignorant as it is of this one. Apparently the 
productive thinker is made at least as much 
as he is born, but exactly how he acquires 
his special interests is not clear. Our best 
guess is that there are social influences dur- 
ing childhood which result in a strong am- 


EXHI 


Lan Lo 
Ld 


Mn ii | 
ih ШЕШ НҮ АШ 


h HRH 1 i TUA NN: 


— Com ست‎ — — 


ji uk il 
«Ш ИН l ШИ ИШИ Hl 


Н idit E 


ad rd set be 


* — — өз зс 
* —ͤñ— 
r 
Are 
P % D NNI 

— م‎ — 5 
LI 17 I3 2 1. 
diamo, eno dom 
LEM 

to СЕСЕ з س‎ 
LIN — Ao no 

я — m RR 
wem h نهد‎ im — 


152 PRINCIPLES OF BEHAVIOR 


Fig. 6.7. Problem solving in monkeys. This is the 
crossed-string problem; food is attached to the chain 
ending in left foreground, and the animal must per- 
ceive which is the correct chain to pull. (Courtesy 
Dr. H. F. Harlow.) 


The best experiments on insight probably 
are those in which the subject must use 
tools. In some classical experiments by 
Kohler, for example, a chimpanzee in a 
cage was given a hoe to procure a banana 
outside the cage beyond arm's length.“ 
Most chimpanzees explored and manipu- 
lated the hoe in trial-and-error fashion, but 
occasionally a chimp would suddenly run 
toward the hoe, put it out on the farther 
side of the banana and pull it in. This be- 
havior was especially impressive if the 
chimp, just prior to the successful act, had 
been on the opposite side of the cage and 
not even looking at the hoe. Evidently he 
must have been thinking hard. The changed 
facial expression during solution certainly 
suggested that the chimp had an “Aha!” 
experience. 
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"How insights develop. Many experi- 
menters have repeated Kóhler's studies and 
extended them to children. In general, their 
results show that insightful manipulation of 
sticks and hoes does not occur unless the 
subject has had previous experience in using 
these instruments in problem solving. In 
one study,“ four out of six chimpanzees 
failed the hoe problem even though the hoe 
was lying in perfect position to drag the 
fruit in. However, chimps who were allowed 
to play with sticks for several days prior to 
the experiment did very much better, al- 
though only one achieved success on the 
first trial. In an experiment with children," 
it was found that no child under two and 
one-half years solved a typical insight prob- 
lem, that the percentage of successes in- 
creased as the age and specific experiences 
of the children increased, and that insight 
or understanding often occurred after solu- 
tion instead of with it or preceding it. 

The conditions which favor the appear- 
ance of sudden solutions certainly deserve 
much more scientific study than they have 
received. We need, for example, much more 
information of the kind Harlow has col- 
lected in a truly gigantic series of experi- 
ments on discrimination learning in mon- 
keys and children. These researches are 
novel because, unlike the usual learning ex- 
periment which measures habit growth in 
terms of trials, Harlow measured transfer 
from problem to problem, or from experi- 
ment to experiment. Whereas the usual 
experiment stops after one problem, or at 
most two or three, Harlow’s subjects con- 
tinued to new ones, finally completing as 
many as 344 problems. Some of the later 
problems were similar to earlier ones, but 
some even required the subject to reverse 
his response to the same cues. 

What did the subjects learn here? Only 
a specific problem? Or did they learn some- 
thing that transferred to the next problem 
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and then the next? The answer is given in 
Figure 6.8, which is based on reversal 
learning. The percentage of correct re- 
sponses on the second trial of each problem 
is the dependent variable. The first trial, of 
course, acts as an "instruction" to the sub- 
ject, telling him that the problem has been 
changed. What he learns on the first new 
trial is measured by his performance on the 
second trial. If he learned nothing, his 
second trial score would be chance—in this 
case, 50 per cent. If he learned much, his 
score would approach 100 per cent. Note 
that the monkeys initially did very little 
better than chance but gradually improved 
to very near perfection. The children start 
higher, but the trend is the same. 

We may conclude that (1) the amount 
by which a subject can profit by a single 
experience can gradually increase from noth- 
ing to everything, and (2) interproblem im- 
provement is a transfer effect from one 
problem to another. Harlow's name for this 
is learning set, which means learning to 
learn. Since this learning reached near per- 
fection, that is, one-trial learning or com- 
plete transfer, it is clear that sudden, in- 
sightful solutions were regularly made at 
the end of the training. Harlow appropri- 


Fig. 6.8. Discrimination learn- 
ing in monkeys and children. 
The experiment charted here 
is discussed in the text. 
(Adapted from Harlow, H. F. 
Thinking. In H. Helson, 
Theoretical foundations of 
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Psychology. New York: Van 
Nostrand, 1951, p. 469.) 
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ately concluded, “These data clearly show 
that animals can gradually learn insight.“ “ 
The overwhelming evidence to date, then, 
is that sudden solutions—with or without 
the "Aha!" accompaniment—grow out of 
and are probably due to specific condition- 
ing and learning. In short, in learning to 
learn, we learn to produce insights. 


А LOGICAL REASONING 


Our sketch of the thought processes is 
now nearly complete. We have seen what 
they are made of, that they are motivated 
and guided by habits and sets, and that they 
can arrive at solutions to problems in dif- 
ferent ways. There is one feature of think- 
ing, however, that we have not discussed. 
This is reasoning. Perhaps you are accus- 
tomed to using “reasoning” and “thinking” 
as though they were the same, We com- 
monly do that in our unscientific, everyday 
talk. You can remember, however, many 
instances of thinking that seem quite lack- 
ing in reasoning. 

What, then, is reasoning? A little boy 
was on the right track when he answered, 
“Putting two and two together.” Reason- 
ing certainly is not just any kind of think- 
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ing. It is solving a problem by putting two 
or more elements of past experience to- 
gether to make something new. 

Simple reasoning. An experiment with 
rats illustrates a simple form of reasoning. 
In Figure 6,9, you see a schematic dia- 
gram of the experimental setting. The ex- 
periment began by allowing the rat to ex- 
plore a room with a table (A) in it, climb- 
ing up to it and down by means of a pole. 
This is experience I. Next a new table (B) 
and poles were put into the room and a 
runway extended from it to a part of the 
old table which was now blocked off from 
the rest of the table. The rat learned to 
tun up a pole to the new table and from 
there to the old table, for food. This is 
experience II. 

What happened when the hungry ani- 
mal was put at “start” on table A, pre- 
vented by the barrier from getting to the 
food? Typically it first ran back and forth 
for a while, then climbed down the pole 
to the floor, ran on the floor to a pole near 
table B, climbed up, and ran across the 
clevated path to get the food. In doing 
this, the animal had to combine two previ- 
ous experiences, responses I and II, because 
it had never before run all the way from 
“start” to “food.” Such combining—"put- 


Fig. 6.9. An apparatus for testing simple reasoning 
in rats. For a description of this apparatus and the 
results obtained with it, see text. (After Maier, N. R. F. 
Reasoning in white rats. Comp. Psychol. Monogr., 
1929, 6, No, 29.) 
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ting two and two together”—was regarded 
as reasoning by the experimenter. 

Not all psychologists are satisfied that 
these experiments demonstrate even rudi- 
mentary reasoning in rats, for the line be- 
tween instrumental learning and simple 
reasoning is a thin one. Yet there can be 
no doubt that many animals can carry out 
this kind of thinking. Certainly man can. 
The experiment is merely a demonstration 
of the essential elements of such thinking 
in a very simple case. 

Verbal reasoning. Most human reason- 
ing makes use of symbols—especially verbal 
symbols. Because we use words so exten- 
sively to communicate our thoughts to 
others, we get in the habit of depending 
on words to think with. Yet word meanings 
often are vague or ambiguous, and we can 
be led astray by them. Also, when reason- 
ing with verbal symbols alone, it may be 
impossible to test whether our conclusion 
is correct, for we often lack the opportunity 
to compare the verbal conclusion with ac- 
tuality. To help us, society develops stand- 
ards or norms for checking the results of 
our reasoning. People come to believe that 
certain statements are “reasonable” and 
some are not. Hence, when a person con- 
cludes with an “unreasonable” statement, 
people tell him so immediately and discour- 
age him from making further foolish state- 
ments, The trouble with culturally defined 
standards of reasonableness is that what is 
reasonable to one group may be completely 
unreasonable to another. “It stands to rea- 
son that . . . ," a college debater argues; 
but as an American undergraduate, he com- 
pletely forgets that the conclusion may not 
be obvious to, say, an Arabian or Chinese 
opponent. 

To make as rigid as possible the standards 
for reasoning, philosophers and mathema- 
ticians, over the centuries, have given us 
rules for reasoning. These rules are called 
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logic, and they prescribe what kinds of im- 
plications statements can have and what 
kinds of conclusions it is permissible to 
draw from them. Any reasoning that does 
not conform to these rules is dubbed “il- 
logical” or “fallacious.” Since so much in 
human affairs hangs on the question of how 
logical we are in our thinking, we should 
study some of the psychological factors in- 
volved in logical and illogical thinking. 

Logical thinking. Suppose one conducts 
a test of reasoning in children and asks 
them this question: “If all six-year-olds are 
in school, and if Johnny is six, then where 
is Johnny?” The psychologist should not 
be surprised if the answer is, "I hate 
school,” or “He’s home sick with a cold,” 
though the logician would be! To the psy- 
chologist, the child’s answer is “reasonable” 
because it is a simple association with a 
stimulus, without regard to logical rules, and 
this is what people learn long before they 
learn to reason, let alone reason by the 
tules of logic. 

As children grow older they learn to re- 
spond according to certain instructions and 
rules, to keep their associative responses 
within certain bounds, Suppose I test a 
high school student: I instruct him that 
whenever I say a word I want him to re- 
spond with a word that is a class name for 
objects of the same kind. Now I give him 
the word "table." He will give me back 
“furniture” or some comparable word, but 
he will not say “chair” because that would 
violate the rule that his response must name 
a class that includes “table.” He has learned 
to follow a rule. 

Now for a more complex case. In college, 
the student may learn the syllogism, one 
form of which is: 

(1) All A is B. 

(All men are mortal.) 

(2) All C is A. 

(All farmers are men.) 
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(3) Therefore, all C is B. 
(All farmers are mortal.) 


"This, sure enough, is one of the rules of 
logic and the student may learn it, perhaps 
by rote. He will immediately encounter 
difficulty, however, in applying it to situ- 
ations in everyday life, because it is not easy 
to distinguish the syllogism from a fallacy. 
The form of the syllogism above, for exam- 
ple, looks suspiciously like the following: 


(1) АПА is B. 

(All farmers are men.) 
(2) All B is C. 

(All men are mortal.) 
(3) Therefore, all C is A. 

(All mortals are farmers.) 


wherein the conclusion is unsound because 
it does not follow from (1) and (2), These 
are very difficult verbal discriminations 
even in symbol form, They become harder 
when put in word form. Many of the state- 
ments made in politics, business, or every- 
day life look like correct syllogisms when 
they are really fallacies. A political candi- 
date, for example, may say: 

Inflation leads to high taxes. 

High taxes lead to tax scandals. 

So, let’s cut taxes! 


and we may respond with, “I want lower 
taxes. Say, he makes good sense.” 

Mlogical thinking. One of the reasons 
why it is hard to think logically, then, is 
that it is difficult to tell verbal reasoning 
that follows the rules of logic from that 
which does not. Besides that, there are 
other reasons why we have trouble always 
being logical. Everyday conversation is not 
made from a logical mold—and how dull 
it would be if it werel—but rather from the 
interplay of personal and motivational fac- 
tors. With language, we have learned to 
sell a magazine subscription, to persuade a 
reluctant parent, to hail a cab, or to stimu- 
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Fig. 6.10. The pendulum problem. This is one of a series of problems used in the study of 
human reasoning. Subjects were given the materials presented on the left and instructed to 
form two pendulums that might be swung so as to make chalk marks at particular points on 
the laboratory floor. On the right is the correct solution. (Adapted from Maier, N. R. F. Rea- 
soning in humans. J. comp. Psychol., 1930, 10, 115-143.) 


late a mood. Seldom do we use words in 
order to “think straight.” Furthermore we 
may have received excessive training in logi- 
cal confusion. A child, for example, is 
charged by a grownup with, “Give me one 
good reason why you disobeyed me!" The 
frightened child cannot do it, so he lies or 
rationalizes until the adult is satisfied. 
Then, too, life itself has a way of con- 
fronting us with illogical coincidences, such 
as the thunderstorm on the only day we 
play hooky from school. Here an animistic 
reasoning, that our truancy caused the 
thunderstorm, is fostered by nature and 
often exploited by a moralistic parent. So- 
ciety’s encouragement of such fallacious 
reasoning is religiously systematic in some 
cultures and is widespread in our own, es- 
pecially where cause-and-effect relationships 
are concerned. It not only can lead to a 


wrong theory of thunderstorms, it can also 
lead to wrong habits of reasoning which 
interfere with the practice of logic. 

Distortions in reasoning. Ordinarily, 
then, we have a strong tendency to respond 
to "logic" stimuli with free, associative rc- 
sponses, even when we may be trying our 
level best to be logical. And such responscs 
tend to distort our reasoning. Some circum- 
stances, however, are morc likely than others 
to evoke free associations and thus distor- 
tions in reasoning. Since logical thinking is 
important to all of us, we ought to take a 
moment to look at some common distor- 
tions. 

Onc factor is the complexity of the stimu- 
lus situation. If a logical fallacy is presented 
to people in a complicated way or along 
with a mass of complex facts and state- 
ments, they are less likely to detect it. 
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Another related source of distortion in 
reasoning is the language in which premises 
are expressed, An important factor in such 
distortion is what has been called the 
atmosphere effect.“ This refers to the im- 
pression that a statement may make on a 
person, inclining him to give a yes or no 
answer quite apart from the logical impli- 
cations of the statement. If, for example, 
the premises of a syllogism are presented 
in the affirmative, “All p's are q's, and all 
q's are t's,” people tend to reject any nega- 
tive conclusions containing “no” or “are 
not." With split premises, that is, one 
stated affirmatively and the other nega- 
tively, they tend to accept negative con- 
clusions. Such atmosphere effects are appar- 
ently rather common; college students, at 
least, are amazingly subject to them. 

Another important factor is what we may 
call the opinion effect on reasoning. As you 
might expect, numerous experiments have 
shown that emotion-producing material and 
words that evoke strong prejudices, beliefs, 
or opinions may effectively prevent discrimi- 
native, logical deductions. One of the most 
‘resting of these is illustrated by a syl- 
logistic test in two multiple-choice forms.” 
The first form was symbolic; it used neutral 
terms like x, y, and z. The second form was 
"emotionally toned”; it contained phrases 
that in 1942 evoked strong personal opin- 
ions about air power; for example, “Battle- 
ships are not as effective as certain other 
machines of destruction, since the British 
battleships Prince of Wales and the Re- 
pulse were sunk by airplanes.” Conclusions 
drawn by subjects in this experiment are 
in Table 6.2. Conclusion 5 is the only cor- 
rect answer, for the two premises are so 
stated as to imply jointly nothing whatever 
beyond what they say as separate sentences. 
Yet 90 per cent accepted cither conclusions 
1 or 2, apparently because they already be- 
lieved in air power! (Incidentally, note that 
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when opinions are lacking, as they would be 
in the symbolic x, y, z form, the students 
favored conclusions 3 and 4, probably be- 
cause of atmosphere effect: negative con- 
clusions from split negative-affirmative 
premises. ) 

You would be wise to test yourself by 
some homemade syllogisms. See if you can 
distinguish the factual truth or falseness 
of a conclusion from the soundness or un- 
soundness of its logical dependence on its 
premises, For example, 


(1) All thinking is dreaming. 
(2) All reasoning is thinking. 
(3) Therefore, all reasoning is dreaming. 


The conclusion is false (in terms of this 
chapter!) but it is a logically sound deduc- 


TABLE 6.2. Conclusions accepted by subjects 
in a test of syllogistic reasoning. One group 
of subjects was given two premises stated in 
neutral symbolic terms, Another group was 
given the same premises stated in emotionally 
toned sentences. They were then asked to check 
on o multiple-choice question the conclusions 
that could be drawn from these premises, See 
text for correct answer, 


Conclusions 
— — u — 


1. Airplanes are more effective 


than bottleships 0 
2. Airplanes moy be more ef- 

fective than battleships n 
3. Airplanes are no! more ef- 

fective than battleships 47 1 
4, Airplanes may not be тоге 

effective than battleships 32 0 


5. None of the above conclv- 

sions seems to follow logi- 

cally 10 9 
— — —ẽũq — 

Modified from Morgan, J. J. B, & Morton, J. T. The 
distortion of syllogistic reasoning produced by personal 
convictions. J. soc. Psychol., 1944, 20, 39-59. 
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tion from the premises, one of which (1) are psychological. We know that they lie 
happens to be factually false. in the conditioning history of the individual. 

All too often, belief conquers logic when People are primarily psychological, not logi- 
both contend in the same man. The causes cal, even when they “reason.” 


UMMARY 


1. Thinking is a sequence of symbolic processes that represent past 
learning and experience. These processes consist in part of images and im- 
plicit muscle responses. 

2, Most, if not all, people experience images, and such images often 
help thinking. Some individuals have such vivid (eidetic) imagery that 
they use it to recall things almost perfectly. Considerable thinking, how- 
ever, takes place without the benefit of images. 

3. Also involved in thinking are implicit muscle movements that can 
be recorded with the appropriate instruments. These may be coincidental 
to thinking, but they may also serve as cue-producing responses that set off 
the next event in the thinking processes. 

4. Both animals and human beings have been demonstrated to use 
symbolic processes, but language greatly enlarges human capacity to use 
them. 

5. Concepts are learned by abstracting some element, such as shape or 
color, that is a common property of a number of objects. The name or 
symbol of a concept subsequently can be used in thinking. 

6. Thinking is often directed; it solves, or attempts to solve, problems. 
Such problem solving requires motivation and especially a goal toward 
which thinking is directed. 

7. Thinking is also guided toward its goal by habits previously formed 
and by sets toward a particular type of solution. а 

8. Solutions may be arrived at by trial and error, by rote memory (from 
solving similar problems in the past), or by insight. Insight is a relatively 
sudden solution that combines past learning in a new way. 

9. Reasoning involves thinking in which clements of previous learning 
are combined. It has been demonstrated in animals as well as human be- 
ings. Most reasoning in people is done with words. 

10. Because words are vague, because it is often not possible to check the 
results of reasoning, and because various groups and societies differ in what 
they consider “reasonable,” reasoning is often fallacious. 

11. To avoid such incorrect reasoning, the rules of logic have been de- 
veloped. These are seldom followed, however, in everyday reasoning, be- 
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cause (a) it is very difficult to discriminate logical from fallacious lines of 
reasoning, (b) our past experiences are often illogical, and (c) such factors 
as "atmosphere effect” and prejudice can easily distort reasoning. 
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hapter 7 ATTENTION AND 
PERCEPTION 


THE SCIENTIST’S PROBLEM in studying 
perception is to discover and understand 
the principles that govern our awareness 
of ourselves and of objects, qualities, and 
relationships in our environment. Many 
people may not see that there is really a 
problem here. So firm is our belief in the 
objectivity and realness of the world as we 
perceive it that we seldom question its 
existence or wonder how we can be aware 
of it. We all know that we have sense 
organs such as our eyes and ears. We know 
further that our ability to see and hear 
depends upon these Organs. We assume 
that somchow or other copies of the world 
— — — — 

This chapter was drafted by Charles W. 
Eriksen of the University of Illinois. It intro- 
duces the student to the basic features of per- 
ception. In Part Five, “Knowing the World,” 
are three additional chapters that deal further 


with the senses and with our perception of the 
world through language and speech. 
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get into our sense organs and reach our 
brain. 

The world as a person sees it. Percep- 
tion, however, is not nearly so simple as 
that. Indeed, how complex it is becomes 
apparent when we consider what at first 
seem to be very obvious questions. Why do 
we perceive an approaching car as moving 
and ourselves as stationary? Is a stick half- 
submerged in the water straight or bent? 
Is a table really solid as it scems to be? 

Consider the perception of the approach- 
ing car. It may seem obvious that we per- 
ceive it to be moving because the image of 
it is actually moving across the retinas of 
our eyes. This answer, however, docs not 
solve the problem, for if a person moves 
his head, the objects in his visual field also 
move across his retina, yet in this case he 
perceives the objects as stationary and his 
head as doing the moving. So it is not just 
movement of the image that accounts for 
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the perception of movement. Rather the 
brain and the sense organs somehow put 
together a lot of information, and the per- 
ception depends on all aspects of this in- 
formation, not just one. 

The question how the stick half-sub- 
merged in water is perceived illustrates an- 
other problem in perception. Such a stick, 
viewed by a person looking into the water, 
looks as though it is bent at the water line. 
We all know, though, that it is not, for 
anyone can run his hand along it and feel 
that it is straight. So in this case, percep- 
tions in two sensory domains do not agree. 
One is false, and the other is correct. In 
Figure 7.1, there are several other examples 
of objects that appear to be different from 
what they actually are. Such experiences 
are called illusions. An illusion occurs when 
onc of a person's perceptions docs not 
agree with his other perceptions. In the 
examples shown in Figure 7.1, we can 
prove that our eyes deceive us by laying 
down a ruler and measuring the lengths and 
directions of the lines. 

There is also а good deal of the world 
which is not reflected in perception, often 
because our sense organs are not acute 
enough or because the appropriate stimulus 
cannot get to them. Consider the question 
of whether a table is rcally solid. The physi- 
cists tell us that the firm stable objects all 
about us are really collections of small par- 
ticles revolving around nuclei much as the 
earth revolves about the sun. Perceptions 
of objects, however, bear no resemblance 
to the physicist’s description of them, for 
to the person, things seem to be solid, not to 
be mere collections of atoms. In this case the 
reason is that our eyes are not acute enough 
and it takes highly specialized instruments 
to reveal objects as they really are. 

Stimuli and sense organs. Now let us con- 
sider our sense organs and the stimuli that 
excite them, It is upon these that our 
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awareness of ourselves and the world around 
us basically depends. As Johannes Miiller, 
an early nineteenth-century physiologist, 
pointed out, “We do not perceive the 
world, we only perceive our senses.“ The 
objects we see, for example, are the result 
of radiant energy in the form of waves 
reaching the retina of the eye. The sounds 
we hear are again waves of energy striking 
our eardrums. The movement we feel is the 
result of fluid stimulating sense organs in 
the middle саг. So, from the different 
energies that stimulate various sense organs, 
we are able to reconstruct the world as we 
perceive and know it. 

Some of our sense organs—those of vi- 
sion, hearing, smell, taste, touch, warmth, 
cold, and pain—react to energy changes in 
our external environment. All of us are 
aware that we have such sense organs. Less 
familiar, however, is the fact that many 
sense organs respond to energy changes 
inside the body. The vestibular sense organs 
in the head near the ear respond to the 
force of gravity and to rotation of the head. 
The kinesthetic receptors in the muscles, 
tendons, and joints respond to the move- 
ment of our limbs and the contraction of 
our muscles. We shall learn more later (in 
Chapter 19) about these sense organs and 
how they work. For the present it is only 
important to keep in mind the different 
sense organs through which we perceive the 
world outside as well as events within our 
bodies. 

Threshold sensitivity. None of our sense 
organs is infinitely sensitive. Each requires 
some minimum cnergy of stimulation for 
it to respond. There are sounds that are 
too soft to be heard, light that is too faint 
to be seen, weights that are too light to be 
felt, and movements that are too slight to 
be detected. In a word, every sense has its 
absolute threshold—the minimum of stimu- 
lus energy to which it will respond. ‘This 
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something new or unfamiliar; then the 
items in the environment that are biggest, 
loudest, or brightest will attract his atten- 
tion first. In general, if two stimuli are 
competing for attention, the one that is 
most intense will be the first to be noticed. 

Contrast. As human beings, we tend to 
adapt or become used to the stimulation 
around us. The ticking of the clock which 
may be so noticeable when we enter a room 
is not noticed after a while. A room may 
seem hot or cold when we first enter it, but 
after a few minutes we may hardly be 
aware of the temperature. On the other 
hand, if the ticking clock should abruptly 
stop, we become aware of the sudden 
silence. As we drive along in a car, we are 
not aware of the hum of the engine, but 
let a cylinder misfire and the noise of the 
engine occupies the center of our attention. 

These examples illustrate the role of con- 
trast in determining attention. Any change 
in the stimulation to which we have be- 
come adapted immediately captures our 
attention. If we are reading in our room 
and someone turns on the radio in the ad- 
joining room, we are apt to become acutely 
aware of it. But after a short while it drops 
from our awareness as we again become ab- 
sorbed in our reading. Now when the radio 
is turned off it again receives our ATTEN- 
TION for a moment. Both the onset and 
the termination of a stimulus tend to ac- 
quire attention because both contrast with 
what has preceded them. 

The word in capital letters in the above 
paragraph is another illustration of con- 
trast. Most of you noticed the word as soon 
as you looked at this part of the page. How- 
ever, if all the text were in capitals, the 
word would have gone unnoticed. It at- 
tracted attention because it contrasts with 
the words in lower-case letters. 

Repetition. There are times when the 
repetition of a stimulus is attention-getting. 
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A misspelled word is more likely to be 
noticed if it occurs twice in the same para- 
graph than if it occurs only once. We are 
more likely to hear a burst of gunfire than 
a single shot, or to hear our name if it is 
called twice. Mother, when she calls Junior 
in for dinner, shouts his name not once 
but several times. 

The advantage of repetition is twofold, 
A stimulus repeated twice has a better 
chance of catching us during one of the 
periodic wanings of attention to a task in 
which we may be engaged. In addition, 
repetition increases our sensitivity or alert- 
ness to the stimulus. 

Movement. Human beings, as well as 
most animals, are quite sensitive to objects 
that move in their field of vision. Our cyes 
are involuntarily attracted to movement in 
much the same way as the moth is attracted 
to a flame. Soldiers on a night patrol soon 
learn this fact and freeze in their tracks 
when a flare bursts. To fall flat or duck be- 
hind shelter is movement that makes their 
detection more likely than remaining mo- 
tionless out in the open. 

The field of advertising, of course, makes 
good use of this fact. Some of the most 
effective advertising signs are those that 
involve movement, cither blinking lights 
or animated figures. 

Motives. The factors of intensity, con- 
trast, repetition, and movement that attract 
attention are external stimulus factors. Of 
equal importance are human factors of 
motives, interests, and other internal states. 
Our needs and interests govern. not only 
what will attract our attention but also 
what will hold it. Even the sleepiest stu- 
dent in the class can be made to sit on the 
edge of his chair by the instructor’s an- 
nouncing that he is going to talk about 
“Sex Practices of American Females.” Ap- 
peal to the sex drive is particularly’ effec- 
tive in our culture because of the traditional 
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suppression of the drive. Thus advertise- 
ments effectively use shapely girls in bath- 
ing suits to sell such unrelated items as 
spark plugs. In a society where food was 
more scarce than it is in this culture, ad- 
vertisements showing food objects would 
probably outnumber those with sex appeal. 

Not only are basic motives such as sex 
and hunger important in directing atten- 
tion, but any of the great variety of human 
motives and interests are effective. If a 
geologist and a bird fancier walk through 
the same fields, the geologist will notice 
the detailed features of the terrain, the 
various kinds of rocks, еќс., while the bird 
lover will notice the number and variety of 
birds. If you ask the geologist about the 
birds, he is very apt to say that he did not 
notice any, much less how many or what 
kind, And of course the bird lover is not 
likely to have noted any of the geological 
fcaturcs of the terrain. 

Set or expectancy. Besides our interests 
and motives, set or expectancy plays a major 
role in selecting what we will perceive. The 
gcologist would have been able to tell you 
much more about the bird life in the fields 
he traversed if he had known beforehand 
that you were going to ask him. A doctor 
may hear the phone ring in the night, but 
not hear the baby’s crying. His wife, on the 
other hand, may sleep through the ringing 
telephone, but the slightest sound from the 
child probably will bring her wide awake. 

When the drawing in Figure 7.2 is in- 
cluded in a series of two-digit numbers, 
subjects will report that they have seen the 
number 13. Another group of subjects who 
have been exposed to letters of the alphabet 
will report this drawing to be the letter B. 
In the one case the subjects have acquired 
а set or expectancy for numbers, and in 
the other case the set is for letters. 

Of the various factors that determine at- 
tention and thus perception, expectancy is 
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Fig. 7.2. The effect of set on perception. The group 
of dots and lines can be perceived either os a B or 
as 13 depending on what a person is expecting. 


probably the most important, for our sets 
and expectancies largely direct and order 
the succession of our perceptual experi- 
ences, Without them, our perceiving would 
be largely at the mercy of random fluctua- 
tions in the environmental stimuli. 
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One of the most obvious facts of our 
perceptual experience is that it is filled with 
objects (sce Figure 1.1 in Chapter 1). The 
stimulation that we are constantly receiving 
comes into our awareness as shapes and 
patterns, We do not ordinarily perceive 
the world about us as patches of colors, 
variations in brightness, loud or high- 
pitched sounds, We perceive objects. We 
see tables, floors, walls, and buildings, and 
we hear automobile horns, footsteps, and 
words. 

Some of this perception of objects is a 
matter of learning, as we shall see later in 
this chapter, but much of it is probably an 
unlearned property of our sense organs and 
nervous system, These structures tend to 
organize or modify our perceptions into 
simple patterns or objects. The measured 
ticking of a clock, for example, is usually 
not heard as such. Rather we tend in- 
voluntarily to accent the even tick-tick- 
tick-tick and perceive it as tick-tock, tick- 
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Fig. 7.5. A reversible figure-ground. This drawing 


may be perceived either as a vase or as two profiles. 


acteristics that distinguish the figure from 
the ground in our perception. The figure 
scems to have some sort of shape or object 
quality, while the ground tends to be 
formless. The ground seems to extend con- 
tinuously behind the figure, or, in other 
words, the figure appears to be in front 
and the ground behind. \ 

In Figure 7.5 is a reversible figure-ground 
relation. You can sce it as either a vase or 
two profiles. When you see the vase you 
perceive the white area as the figure against 
a black ground, and conversely to see the 
profiles you must perceive the black area 
as a figure upon a white background. It is 
impossible to see both vase and profiles 
simultancously. 

'The figure-ground relation is also found 
in senses other than vision. When we listen 
to a symphony, the melody or theme is 
perceived as the figure while the chords 
are perceived as ground. In boogiewoogie, 
a figure-ground is used to produce the 
typical boogiewoogie effect. The pianist 
uses repetitive chords in the bass as ground 
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against which to play a varied figure in the 
treble. In observing a person's movements, 
we might consider the overall posture as 
the ground for, say, the finer movements of 
the hands and arms. 

Contour. We are able to separate objects 
or things from the general ground in our 
visual perception only because we can per 
ceive contours. Contours are formed when 
ever there is a marked change or differenc: 
in the degree of brightness or color of the 
background. If we look at a piece of paper 
which varies in brightness from white at 
one border to black at the opposite borde: 
we can perceive no contour, provided the 
variation in brightness is smooth and 
gradual. Such a paper appears very uniform 
to us, and if asked to say where the sheet 
stops being light and starts to become dark, 
we can only guess or be arbitrary. On thc 
other hand, if there is a marked change 
rather than a gradual change—supposc 
several shades are skipped—we can perceive 
the paper as divided into two parts, a light 
and a dark. The division occurs quite natu 
rally at the place where the brightness 
gradient abruptly changes. 

Contours give shape to the objects in 
our visual field because they mark off thc 


Fig. 7.6. Two different faces can be seen although 
each is shaped by the same contour. 
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object from other objects or from the gen- 
eral ground. We must be careful not to con- 
clude, however, that contours are shapes. 
The reversible faces in Figure 7.6 show 
clearly the differences between contour and 
shape. Here both faces are formed by the 
same contour, but it is quite clear that both 
faces do not have the same shape. Contours 
determine shape, but by themselves are 
shapeless. 

Closure. Our perception of objects is 
much more complete than the sensory 
stimulation we receive from the object. 
Perception tends to “fill in” gaps in stimu- 
lation so that we perceive a whole object 
and not disjointed parts. This “filling in” 
is termed closure. In Figure 7.7 we have 
some illustrations of how closure works. 
Although the lines forming the circles and 
the squares are not complete, nevertheless 
we still perceive them to be circles and 
squares, The same is true of the lower fig- 
ure. Although the stimulation from the 
contour is not complete, most of you sce 
this as a man on horseback, which is much 
more than the few lines actually presented 
to the eye. 

Apparent movement. Everyone is famil- 
iar with the electric advertising signs in 


which arrows seem to move back and forthy 


or patterns of lights seem to move across 
the sign. As you know, in most of these 
signs nothing really moves in the physical 
sense. They simply create an illusion of 
movement by turning lights off and on in 
sequence. Psychologists call this illusion 
apparent movement. 

We can study apparent movement by 
having two lights arranged so that they can 
be turned on and off, one after the other. 
If the time interval between turning one 
light off and the other on is too long, what 
We see is two separate lights, one going on 
after the other. If we make the time inter- 
val shorter, we get apparent movement in 
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Fig. 7.7. Perceptual closure. The processes of percep- 
fion fill in gops so that the figures tend to be per- 


ceived os a circle, a square, and a man on horse- 


back. 
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which a single light is seen as moving back 
and forth. If the interval is made too short, 
we again see two separate lights, but this 
time they seem to be on simultaneously, 
So the interval of time between the two 
lights is the important thing in apparent 
movement. This interval, however, depends 
a lot upon the particular situation. A 
shorter time interval is needed, for exam- 
ple, if the lights are dim or are far apart. 

Motion pictures are also examples of ap- 
parent movement, When we watch the 
movies we see the actors as moving about 
on the screen. In reality, however, there is 
no movement on the screen at all. What 
we are seeing is а rapid succession of still 
pictures. The projector flashes the succes- 
sive frames in the film on the screen one 
at a time but at a very rapid rate. We sce 
one still picture in which the objects or 
people are in one position. Then the light 
from the projector goes off and when it 
comes on again we see another picture in 
which the objects and people are in a 
slightly different position. If the flashing 
on and off of the projector is fast enough, 
we perceive apparent movement in which 
the objects on the screen appear to move 
about naturally. If the speed is too slow, 
we get the impression of jerkiness in the 
movement, 

This concludes our résumé of the per- 
ception of objects. Closely related to it, 
however, is the perception of depth, which 
we shall take up in the next section. 


a PERCEPTION OF DEPTH 


Depth perception has been a source of 
puzzlement to scientists and philosophers 
for hundreds of years. They have been 
bothered by the problem of how we can 
see a three-dimensional world with only a 
two-dimensional retina in cach суе. Our 
retina is able to register images of the world 
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only in terms of right-left or up-down, yet 
we perceive the world about us as having 
the extra dimension of depth. 

We are a little more sophisticated about 
the problem today. We realize that the 
ability to perceive depth is no more amaz- 
ing than any other perceptual accomplish- 
ment. As we have seen, all awareness of 
ourselves and of the world depends upon 
physical energy in various forms striking 
special sense organs, What our brain re- 
ceives is various patterns of neural impulses, 
not tiny copies of various objects, 

Today we view the problem of depth per 
ception as the question, How do differences 
or changes in the physical stimulus relate 
to differences in perceptual experience? 
And then, How do the differences in the 
physical stimulus manage to stimulate our 
sense organs differentially so that our brain 
is provided with proper cues for depth? 
For example, when one looks at a near 
object or at a far object, a flat object or a 
solid object, his retina receives different pat- 
terns of stimulation even though the 
profile of the objects may be the same, As 
we shall sce below, differences in shadows, 
in clearness, and in the size of the image 
in the eye provide cues on the retina as 

«distinctive as if the retina were able to 
register the third dimension directly. 

Perhaps this idea can be made clearer by 
using an analogy. When a mathematician 
solves a problem involving speed and 
weight, he may let x stand for miles per 
hour and y for weight in pounds. Of course 
neither x nor y has any physical resem- 
blance to what it is representing, but as 
long as he is consistent in his operations, his 
results will correspond with the physical 
world. His symbols will be adequate sub- 
stitutes for the real objects. 

In the case of perception, different cues 
such as shadow and clearness are the sym- 
bols that represent the physical world. The 


Fig. 7.8. Perceiving depth. This 


picture illustrates three monocular 
foctors in depth perception. The 
tracks converge in the distance 
linear perspective); telephone 


poles in the distance appear to 


be behind other poles (interposi- 


tic ond for objects ore more 
hazy thon those nearby (clear- 
ness). (Ewing Galloway.) 


book lying on our desk or the automobile 


icross the street form images on the 


At the same time, senses other than 
vision are being stimulated too. When we 
h for a book or walk to the car, all 


10 
these sensory cues or symbols are somehow 
imultaneously perceived so that we judge 
correctly the distance of the book or car 


hose of you who have watched a baby 
reach for a rattle have noted how poor his 
judgment of distance is. Even the two-year 
old child who has had an opportunity to 
move around in the world lacks the clear 
depth perception of the adult. One two 
year-old wanted his father to pick him up 

that he could touch the moon. Depth 
perception obviously improves as children 
w older. From Chapter 2 you may recall 


that there is some uncertainty about the 


respective roles of maturation and leaming 
in the development of perception. Hence 
we shall 


issue here 


not concern ourselves with that 


Visual cues for depth perception ate 
usually classified into monocular and bin 
ocular cues, that is, those that may be 
utilized by one eye alone and those that 
require two cyes. In addition, it is thought 


that kinesthetic cues (see page 505) from 


muscles of the сус also contribute to the 


perception of depth, We shall discuss all 
these cues in tum 

Monocular сое». Monocular cues, as the 
name suggests, are cues for depth that oper 
looking. ‘They 


were first discovered by the ancient Greeks, 


ate when only one сус is 
then rediscovered by the Renaissance 
painters who were concerned with the 
problem of giving depth to their paintings 
Their problem of presenting а threedimen 
sional world on a two-dimensional canvas 
is essentially the same problem that our 
retinas are faced with. If the artist is able 
to paint the scene on his canvas so that it 
looks essentially as the scene looks when 
focused on the retina, he succeeds in 
achieving realistic depth in his pictures, To 
do that he must paint objects not as they 
are known to be but as they look when they 
make an image on the retina of the eye 
Let us examine some of the principles the 
to accomplish this 


As we shall see il 


lustrated later in the chapter, objects which 
I 


artist usc 


* Linear perspective 


are farther away project a smaller imag: 
on the retina than do near objects. In addi 
tion, the distance separating images of far 


objects is smaller. To understand this point, 
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Fig. 7.12. Looking into the third dimension. Select a small mirror whose shortest side is of least 


as long as the height of the pictures. Put the mirror's edge in the space between the two pic 


tures ot right angles to the page and with its reflecting side to the right. Put your nose on ог 


near the top edge of the mirror, Close your left eye. Look at the mirror with your right eye 


and adjust the mirror so that the real picture and its mirror image are aligned in the some 


plane. Now open the left eye, With both eyes open, focis your attention on the left-hand image 


The two pictures should now appear os one three-dimensionol picture. (Sfereopholograph by 


Dorothy S. Gelatt, adapted from Stereo Realist Manuol. New York Morgan & Lester, 1954 


solid appearance of objects. Here we have 
the same scene photographed by a stereo 
scopic camem, а camera that has two lenses 
about as far apart as the two eyes. The pic 
ture on the left was photographed by the 
left lens and the one on the right by the 
right lens. When you look at the mirror 
reflection of the right-hand scene, according 
to the directions, the reflection appears to 
be physically located on top of the left-hand 
picture. Thus when you open both eyes, onc 
сус sees onc picture and the other eye secs 
the other picture and you achieve the il 
Although the right-left 
orientation of the objects in the right-hand 


lusion of depth 


scene has been reversed for the demonstra 
tion, close scrutiny of the pictures will show 
that they also differ in other details 
Kinesthetic cues. There are two other 
possible cues for depth perception: con 


vergence and accommodation. Some scien 


tists have thought that they are cucs to 
depth, and it is plausible that they should 
be, but it is not yet clearly demonstrated 
that they are. If so, the cue in cach case is 
kinesthetic, 
muscles of the сус that signal to the brain 
ind the 


consisting of impuls from 


the position of the muscles umount 


of tension in th 
* Convergence. Vor objects farther away 
than 70 feet, the line of sight of the сус 


is essentially parallel. For nearer object 


however, the сусѕ tum more and mor 
toward cach other, that is, they converg 
If such convergence aids in depth percep 
tion, the cuc is probably kinesthetic im 
pulses from sense organs in the musck 
that make the сус converge 

* Accommodation. This is the adjust 
ment of the lens in cach eye to the distance 
of an object, and it is accomplished by the 


ciliary muscles. There is one ciliary muscle 
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in cach eye. It enables the lens to focus the 
visual image on the retina by relaxing and 
contracting in varying degrees, thus making 
the lens thicker or thinner. It is possible 
that kinesthetic impulses from the ciliary 
muscle provide a monocular cue to depth. 
Such a cue, if it is effective, can work only 
for distances up to about 20 feet, for be- 
yond that distance, further accommodation 
of the eye is negligible, 

Summary. In general, the various cues 
to depth and distance perception work to- 
gether and are mutually supporting. In 
cases where they conflict, one cannot sce 
depth so clearly, When looking at a photo- 
graph, for example, most of the monocular 
depth cues are present, yet you do not per- 
ceive all the depth of the real scene, In this 
case, cues conflict. The monocular cues 
give the impression of depth, but the bin- 
ocular cues make the photograph look flat. 
Your perception, then, is a compromise. 

It is possible, however, to sce more depth 
in a photograph by eliminating the con- 
flicting binocular cues. To do that, roll a 
picce of paper into a tube, Now close one 
eye, and look with the other eye through 
the tube at the photograph in Figure 7.8. 
You will find that the picture seems to have 
much greater depth. By closing one сус, 
you have eliminated the conflicting binocu- 
lar cues, and by using the tube, you avoid 
seeing the edge or frame of the picture. The 
frame, of course, is a conflicting сие since 
rcal scenes do not have frames around 
them. You can still further increase the 
apparent depth by having someone else 
hold the picture for you. In this case, you 
have climinated conflicting cucs coming 
from your arms and body. 


a PERCEPTUAL CONSTANCY 


The world as we perceive it is a stable 
world. The size of a man docs not appear 
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Fig. 7.13. The size of the image on the retino de- 
pends upon the size of the object ond ils distance 
from the eye. The orrow B, which i twice оз far from 
the eye оз orrow А, must be twice оз lorge оз arrow 
B in order to cost the some site image on the retino. 


to change as he walks toward us, the dinner 
plate does not look like a circle when 
viewed one way and like an ellipse when 
viewed another, and the location of a sound 
docs not appear to shift when we move our 
heads, To the layman there is nothing very 
surprising about this. Why shouldn't the 
world of objects always look the same or te- 
main constant? 

Considered more carefully, however, this 
question mises some interesting problems, 
for the physical stimuli from objects often 
are not constant despite the fact that they 
appear to be. Indeed, as we move about in 
the world, the stimulation that we receive 
continually changes. Even the stimuli com 
ing from the same object change markedly 
as we change our position with respect to 
it. When we stand directly in front of the 
window, for example, the retinal image of 
the window is a rectangle. But when we 
move to one side of the window, the image 
becomes a trapezoid. Despite this change in 
the shape of the retinal image, we still con- 
tinue to perceive the window as rectangular. 
Perceptually, therefore, its shape has not 
changed, even though its image on the ret 
ina has. 


> 
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The general point is that there is a very 
strong tendency for the perceived shape of 
objects to remain the same irrespective of 
the positions or conditions under which we 
view them. This tendency is called shape 
constancy. Constancy in perception is not 
limited to shapes, however. The perceived 
sizes of objects, their colors, and their 
brightnesses also show perceptual con- 
stancy. Below we shall consider in a little 
more detail the problems of constancy in 
size and brightness. They illustrate not only 
the general problem of constancy but also 
some of the means by which perceptual 
constancy is achieved. 

Constancy of size. Since the eye works 
essentially like a camera, we know that the 
size of the image on the retina depends 
upon how far away the object is. The far- 
ther the object, the smaller the image. The 
geometry of this fact is illustrated in Figure 
7.13. We can also sce from this figure that 
an image of constant size can be produced 
on the retina either by a nearby small ob- 
ject or by a larger object at some distance, 

Knowing this much about the size of 
retinal images, we might expect the per- 
ceived size of an object to change as we ap- 
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proach it. At 50 feet, it should appear much 
larger than it does at 100 feet. But this 
does not happen. The object instead ap- 
pears to be about the same size irrespective 
of its distance. When it is far away, we do 
not perceive it as smaller; rather, we per- 
ceive it as being of the same size—but far- 
ther away (see Figure 7.14). 

The constancy of object sizes in percep- 
tion is closely related to our perception of 
distance. If the cues to depth or distance 
perception are present, we have good size 
constancy. Instead of perceiving distant ob 
jects as smaller, we perceive them as farther 
away. If, on the other hand, the cues to 
depth perception are gradually climinated, 
our perception of the size of an unfamiliar 
object begins to correspond to the retinal 
image. And with all depth cues gone, con 
stancy is completely eliminated and our per 
ceptions and judgments of size are what one 
would expect them to be from the geometry 
of the retinal image. 

For a familiar object, however, the elimi- 
nation of depth cues does not completely 
destroy constancy because we know the ap- 
proximate true size of the object. This 
knowledge gives us some degrec of size con- 


Fig. 7.14. Size constoncy. Toll 
buildings in the bockground are 
perceived to be similor in size to 
tall ones in the foreground even 
though their images on the retina 
are greatly different in size. (A. 
Devaney, Inc., N.Y.) 
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stancy even in the absence of depth cues. In 
fact, in this case, we are able to use the size 
of the retinal image as a cue to the distance 
of the familiar object. Such a cue, it was 
pointed out above, is one of the monocular 
depth cues—linear perspective. 

Brightness constancy. Visual objects also 
appear constant in their degree of white- 
ness, grayness, or blackness. Such brightness 
constancy, as we call it, tends to be inde- 
pendent of the illumination under which 
we view objects. Those objects or surfaces 
that appear white in a bright light still look 
white in dim illumination, Similarly what 
looks black in dim light still looks black in 
more intense light. Coal looks black even 
in very bright sunlight, while snow con- 
tinues to look white even at night. Still an- 
other example of brightness constancy is 
the appearance of the white paper that lies 
partly in a shadow. We see the paper as 
being uniformly white; we do not see the 
shadowed portion as gray, but rather as 
white-in-the-shadow. 

The perception of brightness depends, 
of course, on how much light gets into the 
eye. The greater the amount of light, the 
greater the brightness, However, though 
this is true for perceiving brightness alone, 
the brightness constancy of objects depends 
upon what percentage of the total light the 
object reflects. Perhaps we can make this 
point clearer by briefly reviewing some of 
the elementary physics of light. 

When light falls on a surface or object, 
some of the light is reflected and some is 
absorbed. A pure white object reflects prac- 
tically all the light falling on it, whereas a 
pure black one absorbs nearly all the inci- 
dent light. Different shades of gray reflect 
different percentages of the incident light 
and absorb the rest. The greater the per- 
centage of light reflected, the lighter the 
gray. The percentage of the total incident 
light that a surface reflects is called albedo. 
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With this background, we can now un- 
derstand brightness constancy a little better. 
Although the absolute brightness of objects 
changes as the illumination changes, their 
albedo does not, A nearly white object that 
reflects 90 per cent of the incident light in 
sunlight still reflects 90 per cent of the 
available light when placed in a poorly 
lighted room. It is this albedo that we per- 
ceive. Since it is constant under different 
conditions of illumination, our perception 
of brightness is relatively independent of 
illumination. Briefly put, it is our percep- 
tion of albedo that accounts for brightness 
constancy. 

Summary. Perceptual constancies are not 
perfect. Even in the most favorable circum- 
stances, our perceptions are a sort of com- 
promise between what we know the object 
to be and the sensory image on the retina. 
Objects do appear to become slightly 
smaller as they move away from us, and 
white objects do not look quite as white 
when they are in shadow. In this sense, 
then, constancies are only relative. Our per- 
ceptions of objects correspond more closely 
to the true object, however, than to the 
sizes of images on the retina or to the sen- 
sory stimulus in general. 

As human beings, we enjoy several ad- 
vantages from perceptual constancy, It 
would be exceedingly difficult to move 
about or operate in a world where sounds 
changed their location when we moved our 
heads, and where objects changed their 
shapes and sizes when we viewed them from 
different positions and distances. Imagine 
what it would be like if your friends and 
associates had a multitude of sizes and 
shapes that depended upon how far away 
they were and from what angle you viewed 
them. Or imagine how difficult it would be 
to live in our socicty if the colors of things 
varied markedly with changes in sunlight 
and weather. It would be impossible to 
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identify anything by color or whiteness, 
since the color of an object would depend 
not only on what time of the day it was but 
also on such things as cloudiness and shad- 
ows. 

It fs small wonder, then, that our brain 
uses whatever cues it can to keep our per- 
ceptual world as stable as possible. 


Bees AMONG 
THE SENSES 


Mont of what we have said so far has 
heen about visual perception, "That is natu 
tal because, for most of us, vision із our 
most important seme. Perhaps if we were 
four-legged animals and walked with our 
heads closer to the ground where the odors 
are more plentiful, the sense of smell might 
occupy more of our perceptions. Аз it is, 
however, our perceptual world is primarily а 
visual world. Even so, our perceived visual 
world owes as much to our other sense or- 
gam ax it docs to vision. 

Kinewhetic and storie senses, We have 
already seen how the muscle (kinesthetic) 
seme may contribute to the perceived depth 
of the world not only as a direct cuc 
through суе movements but also because 
walking and moving about in the world 
provides an understanding of distance. The 
static tense in the inner car alo contributes 
something. It supplies the brain with intor- 
mation about out head movements and the 
relation of the head to the carth's gravity. 
In doing зо, it is reypomible for the stability 
of owt visual world—for the fact that the 
word. docs not move or tum upside down 
when we move our heads or bend over. An 
interesting illoitration of this contribution 
of the muscle and static semes to our visual 
perception а the cue of the “moon Mo- 
son” 


You have all noticed bow large the moon 
looks when it u directly on the horizon. It 
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looks several times larger, at least, than it 
docs when it is overhead, Of course, the 
moon docs not really change size, nor docs 
its distance from us change. The perceived 
change in size is largely an illusion, Like 
many of the other illusions, the moon illo 
sion is still not completely understood, but 
we do know that the muscle and static 
senses are involved in it, We know this be 
cause the moon illusion can be made to 
disappear by changing the stimulation of 
our static- and musclesense organs, You 
can demonstrate this for yourself, ‘The next 
time you sce the moon on the horizon 
bend over and look at it from between your 
legs. You will find that the moon ha» 
shrunk and now looks about the same sire 
as it docs when overhead, 

There are other ways of showing how 
senses other than vision modify perceptions 
of the visual world. If a person is seated in 
a dark room and is atked to adjust an Te 
minated rod to the vertical position, he can 
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All contribute in producing a clear, 
caningful, and complete perception 
What happens, however, when our sem- 
у do not fit together with cach 
other, or with our knowledge and assump 
tions about the world—as they sometimes 
Jo not? Several things, We may experience 
illusion, or we may feel confused and our 
reeptions may be unclear and unstable 
Look, for example, at the picture in Figure 

15. One young man appears to be twice 
tall as the other, yet both seem to be of 
mal build. Is the small one a midget? 
He docs not look like one, Yet the sensory 
for size make us suspect that he is 
What kind of illusion do we have here? 
The key to this particular illusion fs that 
the room is not a normal room; it & not 
like the rectangular rooms with which you 
have always had experience, Figure 7.16 
hows you how this room was constructed 
When the door to the room is closed and 
u view the room with one eye through 
the small hole in the door, it looks like а 
nonnal room to you. The room has been 
built so аз to duplicate the kind of monocu 


Мр 13. Why don ose mam سا‎ 
© mh longer thes the tht 
fes mm exphenetion, soe fip 7.16 
w— tent, „„ 
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lar cues to depth and position. you would 
ordinarily receive from à normal room, Con 
sequently, you perceive И is а rectangular 
room. The illusion occurs despite your 
knowledge that the men should be about the 
same sac 

The illusion would tend to disappear if 
you could step inside the room. Then your 
muscle and static somes could detect the 
slant of the floor, and you would perceive 
the true nature of the situation. The “larger” 
man would no longer look larger than the 
other onc. instead you would we him a 
standing in the slanting comer of the room 


ME ROLE OF LEARNING 
in пом 


One of the things peychologet: would 
"ow 


mach is the way we perceive the world dec 


like to know shout perception h 


to kaming and how much to the way our 
brain and nervous system are pot together?" 
So far in this chapter, we have talbod about 
attention a: a factor in perception, the per 
option of objects and of depth, and the 
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constancy of perception. In doing so, we 
have considered some perceptual phenom- 
ena that seem to depend upon learning and 
some that seem to depend on primitive or 
innate characteristics of the nervous system. 

The attention value of an intense stimu- 
lus, the figure-ground relation, the grouping 
of stimuli according to nearness and simi- 
larity, the perceiving of certain types of 
illusions—all these are phenomena that 
seem to depend upon the way our nervous 
system is structured. Although we cannot 
prove conclusively that these phenomena 
do not depend upon learning, the best evi- 
dence that we can gather suggests that they 
do not. Small children, people in primitive 
cultures, and even many of the lower ani- 
mals give every evidence that their percep- 
tions are similar to ours in this respect. 

It would be casy to believe that all per- 
ception is innate. The objective world some- 
how seems naturally so stable that it is 
difficult to believe that we learn our per- 
ception of it. For example, we perceive the 
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Fig. 7.16. The distorted room. 
This shows how the room in which 
the picture in Fig. 7.15 was taken 
was constructed and how cues 
from the shape of the room, and 
the objects in it, have created an 
illusion of size. (Courtesy Percep- 
tion Demonstration Center, Prince- 


ton Univ.) 


depth and solidity of the objects about us 
so clearly and immediately that we are 
hardly aware that such unconscious cues as 
perspective and shadows are important. 
Shapes also are so obvious that most of you 
would be willing to bet that you never had 
to learn how to perceive a square or a tri- 
angle. Yet despite our subjective feeling that 
perception is immediate and natural, psy- 
chologists have considerable evidence that 
{learning is important in most of our per- 
ceptual behavior. 

Getting used to distortion. Some of thc 
evidence for the role of learning in percep- 
tion is so commonplace that we tend to 
overlook it. Perhaps you have sometime had 
the misfortune of arriving late at the movies 
and having to take a scat far down in front 
and to one sidc. If so, you have noticed then 
that the people on the screen appear dis- 
torted; their heads are elongated and flat. 
But if you recall your experience under 
these circumstances, you remember your 
discomfort was shortlived. After you had 
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watched the picture for a little while, the 
distortion disappeared. The geometry of 
the situation did not change, of course, but 
you came to perceive these distorted images 
in keeping with your past experience. This 
kind of change in perception is much the 
same as that which occurs in size and shape 
constancy. 

We are also aware of distortions when we 
view television for the first time. By the 
time we have become confirmed television 
addicts, however, we no longer perceive 
them. In fact, we frequently are unable to 
notice them even when we try. 

Perceiving the world right side up. Psy- 
chologists have some interesting experi- 
ments that show the importance of learning 
in perception. One of them concerns our 
perception of the world as right side up. 
The images on our retina are upside down. 
(For a fuller discussion of this point, see 
Chapter 18.) Knowing this, we might ask 
what would happen to our perception of 
the world if these images were inverted so 
that they were now right side up. By using 
a system of lenses in front of the eye, it is 
possible to invert the retinal image and see 
what happens. In experiments in which this 
has been done, the effect at first is quite 
bewildering Every time the subject moves 
his head the entire world appears to swim 
around him. Since inverting the images also 
reverses the right-left positions, walking and 
moving about prove very difficult. When 
the subject tries to avoid walking into a 
chair that to him appears on his left, he 
steps to the right and thus bumps directly 
into the chair. To pick up an object that 
appears to be on his left, he has to learn to 
reach to his right. Sounds seem to come 
from the wrong direction. 

The interesting feature of this sort of ex- 
periment is that, after the subject has worn 
the lenses for a period of time, his world 
begins to stabilize itself. Walking about 
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and locating objects in the upside-down 
world become easier and more automatic. 
His head can be turned without the world 
seeming to move. Sounds now seem to 
come from the place where the object is 
seen to be and not from the opposite direc- 
tion. While the subject learns to adjust his 
behavior to the upside-down world, we 
should note that the world never comes to 
look normal to him. 

Auditory perception. Similar experiments 
in auditory perception are performed with a 
device called a pseudophone. This is a pair 
of tubes that carry sounds from one side of 
the head to the car of the opposite side, and 
vice versa. Subjects who wear a pseudophone 
report experiences like those of wearing in- 
verted lenses. At first there is a period of 
confusion. The wearer hears on his left the 
voice of the person that he sees standing 
on his right. As he watches a fire blazing on 
the hearth, he hears the crackle and snap- 
ping of the wood coming from the other 
side of the room. But with the pseudophone, 
as with the inverted lenses, things begin to 
straighten out after a few days. Sounds be- 
come easy to locate and to identify with the 
visual objects to which they belong. 

Development of perception. "The facts 
that we have been reviewing suggest that we 
must do a great deal of perceptual learning 
during our first few years of life. Indeed it 
would be interesting if we could remember 
how the world did look to us when we were 
very small children. This, of course, is not 
possible, but from what we do know about 
perceptual learning and development we can 
hazard a few guesses. Figure 7.17 is an at- 
tempt to portray the visual world of a ninc- 
month-old child. The picture shows that vi- 
sion is most developed in the center of the 
field and that shape or form perception is still 
rather amorphous in the periphery. There is 
also little or no depth perception, and con- 
siderable amount of distortion is present. 
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The effects of learning in perception seem 
to be almost irreversible. What has been 
learned permanently alters and influences 
all our subsequent perceptual behavior. 
Most of you have had the experience of 
suddenly looking at an object and failing 
to recognize or identify it immediately. In 
the fraction of a second before you recog- 
nized it, the object looked quite different 
from what it did after you recognized it. 
Yet after the moment of recognition had 
passed, it was impossible to visualize just 
what your perception had been like during 
that fleeting moment of uncertainty. In the 
same way, the trained bacteriologist can no 
longer perceive the slide in his microscope 
as he did when he was first a student. Then 
the slide was just so much confusion, a 
hodgepodge of colors and odd forms. What 
he now sees has been completely changed 
by the increased knowledge and the fine dis- 
criminations he has learned subsequently. 
No longer is the perception indefinite. He 
notes all sorts of variations in form and 
color and knows their meaning. 

To see how markedly knowledge of a 
stimulus affects perception of it, there is a 
simple experiment that you can perform. 
Have a friend cut out a series of newspaper 
headlines that are unfamiliar to you. Make 
sure, however, that the various headlines 
are all the same size. Now have your friend 
stand at a distance from you and hold up 
one of the headlines for you to see. If you 
can read it, have him move farther away 
and try it with another headline. Keep re- 
peating this, cach time using a new head- 
line, until he is just far enough away so that 
you can no longer read the headline. Keep- 
ing this distance, have your friend read the 
headline to you, then look at it again. You 
will find that you can now read the head- 
line for yourself. Your knowledge of what 
it says has changed your perception of it. 
What was perceived before as just an un- 
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intelligible blur of letters is now perceived 
as meaningful words. 

Meaning. Learning affects perception in 
still other ways. The meaning that objects 
and things have acquired through our past 
experience with them is an inseparable part 
of the way we now perceive them. To a per- 
son who has lost a loved one in a hunting 
accident, a gun has a much different mean- 
ing from what it has to a child who is infat- 
uated with cowboys. To the child the per- 
ception of the gun is tied up with pleasur- 
able excitement, with fantasies of range 
wars and galloping horses. To the bereaved 
person the perception of the gun is one of 
sadness and fear; it makes him want to put 
it out of his mind. 

The meaningfulness of the things we per- 
ceive greatly enriches our perceptual world. 
In everyday life, objects are not perceived 
as barren isolated units. The sound I hear 
is not just a sound; it is the creaking of the 
stairway which signals my wife's return from 
the movies. The apple pie in the bakery 
window is not just seen; one can almost 
smell the aroma and one’s mouth begins to 
water in anticipation. The sight recalls 
memories of childhood days in grandma's 
kitchen and perhaps of various other experi- 
ences with apples and pies. Even unfamiliar 
things have meaning because they are simi- 
lar to or remind us of other objects. This 
meaningfulness of objects in terms of usc 
and personal experience is an important fac- 
tor in our clear perception of them. It aids 
us immeasurably in discriminating between 
different objects and in identifying and re- 
membering them. 


| AND CULTURAL IN- 
FLUENCES IN PERCEPTION 


The society and culture in which we live, 
our socioeconomic status, our occupation, 
and even our own personality have a lot to 


Fig. 7.17. How the world might 
look to а nine-month-old baby. 


The center of the visual field is 
seen clearly but the periphery is 
blurred. (Courtesy Life Magazine 
© Time, Inc. and Dr. Arnold 
Gesell.) 


do with our perception. These social forces 
shape perception by determining the kinds 
of discriminations we make among the ob- 
jects of the external world. They also influ- 
ence attention and thus determine in part 
what we hear and what we sce. 

There are numerous examples of these 
social and cultural influences on perception. 
If we were to visit a tribe of savages, we 
should be amazed at their ability to read 
tracks and signs in the forest and to penc- 
trate the protective camouflage of game 
animals. They would easily detect slight 
disturbances of the earth and underbrush 
that we should not even sce. The babble of 
sounds from the jungle would be just so 
much noise to us, but to the natives they 
would be meaningful sounds—the call ofa 
bird, the rustle of a monkey in a tree, the 
padded footfall of a big cat creeping through 
the brush. 

Prejudice. Even within our own society 
differences in social and environmental in- 
fluences lead to differences in the way we 
perceive. The strongly anti-Semitic person 


is much better able to detect Jewish people 
from a heterogeneous group of photographs 
than the less prejudiced person." His preju- 
dice has taught him to notice very small 
differences or clues that the less prejudiced 
person overlooks. Here we have a case w here 
a social prejudice acts to sharpen or accen- 
tuate the perception of racial differences. 

Prejudice may also act to dull the percep- 
tion of differences between people within a 
racial group. (The person who is strongly 
anti-Negro fails to perceive the differences 
between individual Negroes.’ To him they 
all look alike. He may. be very adept at 
recognizing light-skinned Negroes or spot- 
ting a Negro in a crowd of white people, 
but he is very poor at distinguishing one 
Negro from another.“ 

The unprejudiced person realizes that 
Negroes differ from cach other just the same 
as other people do. He notices their indi- 
viduality just as clearly as he notices the 
differences in appearance of white pcople. 
His perceptual discriminations in this case 
are not blunted by socially learned valucs. 
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Culture influences our perception in more 
extensive ways than just through the dis- 
criminations it teaches us to make. It is ex- 
tremely important in forming, our values 
and our point of view, which are constantly 
involved in our perception and interpreta- 
tion of the workaday world. Consider the 
industrialist and the labor leader, and think 
how different their perceptions are of each 
other and of their joint problems. The in- 
dustrialist may perceive the labor leader as 
a harebrained Communist or at least an un- 
realistic Socialist who is out to ruin him. 
The labor leader in turn may perceive the 
industrialist as a man without social con- 
science who is out to exploit the working- 
man for every bit of profit he can. Though 
both may be in possession of the same facts, 
the way they perceive their company and 
almost everything connected with it is quite 
different, and the perceptions of neither of 
them would correspond with those of a 
neutral observer. In Chapters 13 and 14, 
we shall consider in more detail the relation- 
ship of perception to attitudes and preju- 
dice. 

Perception and motivation. It is common 
knowledge that we seldom convince people 
in an argument. Where people are emo- 
tionally involved they tend to see what they 
want to see, hear what they want to hear, 
and believe what they want to believe. Love 
is blind, and the man in love is notoriously 
poor in perceiving the faults in his loved 
one. On the other hand, these faults are 
only too painfully evident to more neutral 
observers such as his parents. His parents 
"for the life of them can't understand what 
he sees in that bleached blonde." Such ex- 
amples are simply more cases of personal 
motives and values influencing perception. 

Throughout this book we have learned 
to accept with caution many of the things 
the layman considers as obvious. In this 
case, however, the layman's “соттоп 
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knowledge" is substantially correct. Our 
own wants and acquired values can influence 
our perception. In one experiment,” for ex- 
ample, nursery school children, ages three 
to five, were presented with a machine 
which had a crank on it. They received a 
poker chip for turning the crank 18 turns. 
By putting this poker chip into a slot, they 
could obtain candy. Before the experiment 
began, however, each child estimated the 
size of the poker chip by comparing it with 
a white disk whose size could be varied by 
the experimenter until the child said the 
two objects matched. Again, after the chil- 
dren had been rewarded with candy for 
cranking out poker chips, estimates of size 
were made. The poker chips now seemed 
significantly larger to the children. The ex- 
perimenters then instituted an extinction 
procedure (p. 112) during which the chil- 
dren got no candy for their efforts in crank- 
ing. Estimates of size were again made. The 
chips had shrunk back to their former size. 
After that, the children were again rewarded 
with candy, and the chips increased again in 
apparent size. 

This experiment, which is only one of 
several that might be described, indicates 
that as the poker chip acquired value—rep- 
resented something the child wanted—it 
was perceived as larger than when it had no 
value. It supports the general conclusion 
that a person's motivation affects his per- 
ception of even such simple physical charac- 
teristics as size. 

Generally speaking, however, it is 
in the perceiving of such complex things 
as social and interpersonal relationships that 
our own internal needs and biases have their 
greatest effect. The concrete objects in our 
world do not allow us much freedom in 
perception. Everyone perceives them in 
much the same way. The table, the chair, 
the bookcase—everyone sees them as such. 
The occasional atypical individual who does 
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not winds up in a psychiatrist’s office. On 
the other hand, such social situations as 
parties, conversations, and contacts with 
friends or associates are often indefinite and 
ambiguous. Our perceptions of them are less 
stable and definite than are our perceptions 
of physical objects. How many times, for 
example, have you pondered over just what 
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your friend “meant by that remark"? We 
all remember cases in which a remark was 
perceived as an insult or slight by one per- 
son but was seen as a compliment by an- 
other. Most of us have been victims, at one 
time or another, of having our remarks and 
behavior misperceived or misinterpreted by 
others. 


1, There are several basic principles of perception. One is that we per- 
ceive best what we attend to. Attention divides the field of experience into 
a focus that is clearly perceived and a margin of which we are only dimly 


aware, 


2. In general, the larger a stimulus and the more intense it is, the more 
it commands attention and the better it is perceived. 

3. Any contrast between what we are accustomed to and a new situa- 
tion enhances our perception of the situation. 

4. The repetition of a stimulus or its movement is more effective than 
a stationary stimulus presented only once. 

5. Motivation and set affect perception. We tend to perceive what we 
want to perceive and what we expect to perceive. 

6. Perceptual processes organize the world around a person into objects 
and groups of objects. Thus he tends to perceive as a group (a) those ob- 
jects that are close together, (b) those that are similar to each other, (c) 
those that are symmetrically arranged, and (d) those that form some con- 


tinuous line or pattern. 


7. Objects are usually seen as figures on a ground, It is, in fact, almost 


impossible to 
pends, in turn, 
its background. 


“see” them any other way. Such figure-ground perception de- 
on the perception of contours marking off an object from 


8. Perception also tends to fill in gaps, so that a person sees a whole 
object even when some of its parts are missing. 

9. Apparent movement is a special example of such “filling in,” for it 
is a perception of movement when there is no movement merely because 


different still objects are presented in close succession, 
10. Even though the retina of the cye is flat and receives а two- 


dimensional picture, 
because hi 


a person usually perceives three-dimensional depth 
e makes use of several cues for depth. Most of these cues are 


monocular, some are binocular, and some may be kinesthetic. 
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11. The principal monocular cues are (a) linear perspective, (b) clear- 
ness, (c) shadows, and (d) movement. 

12. The chief binocular cue to depth is retinal disparity, which is a slight 
difference in the images projected on the two eyes when they view the 
same situation, 

13. Perhaps kinesthetic cues from muscles of the eyes involved in thcir 
focusing and converging also aid depth perception, but we are not certain 
of this. 

14. One of the puzzling facts of perception is that it tends to be rcla- 
tively constant despite a considerable change in the stimulation of the 
sense organs. For example, (a) shapes usually appear the same whether we 
view them from an angle or head on; (b) sizes tend to appear constant, 
whether objects are near or far away; and (c) brightness similarly remains 
constant cven under rather different illuminations. 

15. Perceptions frequently involve the cooperation of different senses. 
What one hears, for example, affects what one sees, and impulses from the 
muscle sense can alter one’s visual perception. 

16. Perceptions are also modified greatly by learning. A person can learn 
to adjust fairly well to wearing glasses that reverse right and left and turn 
the world upside down. 

17. As objects take on new meanings in experience, these meanings af- 
fect perception, Society and culture indirectly affect perception by fash 
ioning our motives, prejudices, and social values, 
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PROGRESS IN SCIENCE often depends upon 
the development of quantitative methods. 
Without such methods, science is limited 
to crude observation and classification. With 
them, it can greatly extend and refine the 
conclusions it can draw from its data. To 
take a simple example, people knew for a 
long time that stones fall when they are 
dropped, but physics made little progress as 
a science until jts carly scientists began to 
measure how fast stones fall, how far they 
fall in a period of time, and whether stones 
fall as fast as apples. The situation is much 
the same in psychology, Even the ancients 
tecognized that some People are slow- 
witted and others nimble-witted; some 
courageous and others timid, Psychology, 
however, only began to be a science when 
it could measure such differences, attach 
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MEASUREMENT 


meaningful numbers to them, and then 
make useful predictions about them. 

Although the problems of measurement 
are much the same in all sciences, psycholo- 
gists are probably more concerned about the 
logic of measurement than are most other 
scientists. The reason for this is that many 
of the things they want to measure 
rather complex. Courage, for example, is 
not the same sort of thing as the length of 
a table; there is no simple yardstick you 
can stand up beside a man to measure his 
courage. Although, fortunately, not every- 
thing psychological is as difficult to measure 
as courage, much of it is of this order of 
complexity, Psychologists have had to devise 
roundabout ways of getting at what they 
want to measure. In so doing, they have 
tried to make sure that their methods of 
measurement are sound. 

To understand psychological measure- 
ments, we should begin with some basic 


are 
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questions: What do numbers mean? How 
do we assign them to the observations we 
make? What can we do with them, once 
we have them, to arrive at trustworthy con- 
clusions? These are questions we shall try 
to answer in this chapter. 


E SCALES OF MEASUREMENT 


Offhand, one might think that we are 
asking a simple question when we say, 
“What do numbers mean?” Actually this 
is a difficult question and one for which 
philosophers of science have only recently 
provided a satisfactory answer. 

Part of their answer is that numbers may 
mean many different things depending upon 
the mathematical rules one wishes to fol- 
low. Mathematics is a kind of game, or 
set of games, in which the rules—some- 
times rather complicated rules—tell you 
what you can and cannot do with the things 
you play with (the numbers). One rule of 
ordinary arithmetic, which is only one of 
the “games” of mathematics, is that 1 + 
2=2 +1. This, however, is not а neces- 
sary rule, and mathematicians sometimes 
handle numbers according to rules in which 
this is not true. 

A second part of the answer to the ques- 
tion, “What do numbers mean?" is that 
numbers acquire scientific meaning only 
when they are assigned to real objects or 
events according to definite rules. Or, to 
put it another way, only when we have a 
set of rules for pairing numbers with objects 
or events do we have numbers that can be 
used in measurement. There are several sets 
of such rules, and each yields its own par- 
ticular scale of measurement? Four basic 
scales of measurement are discussed in the 
following paragraphs: (1) nominal scales, 
(2) ordinal scales, (3) interval scales, and 
(4) ratio scales. 
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Nominal scales. The simplest way to as- 
sign numbers to objects is to use them as 
substitutes for names. Whenever we do 
that—and we do it quite often in everyday 
life—we are constructing a nominal scale. 
Postal-zone numbers, for example, are noth- 
ing more than names for certain sections of 
large cities. The numbers that football and 
basketball players wear, social-security num- 
bers, army serial numbers, model numbers 
assigned to automobiles, refrigerators, and 
television sets—all these are illustrations of 
numbers used for purposes of identification, 
The only rule that must hold in making 
such nominal scales is that we assign the 
same number to identical things and dif- 
ferent numbers to things that are different. 

Since this is the only rule for nominal 
scales, it is obvious that they are of limited 
use. You could, if you wanted, subtract, 
multiply, and divide the numbers in nomi- 
nal scales, but the results of such arithmetic 
would be meaningless. It makes no sense to 
add the postal-zone numbers 13 and 5 for 
two street addresses in New York City, for 
the result, 18, is of no use whatsoever. Nor 
is there any use in adding army serial num- 
bers or the numbers of football players. 
Such arithmetic is meaningless because it 
makes no sense to add, subtract, or multiply 
the things (street addresses, soldiers, or 
players) that have only nominal numbers. 

Nevertheless, there are two important 
uses of nominal scales. In psychology, as 
in other sciences, you find numbers used 
to label subjects, animals, and traits. This 
helps us to identify and then to keep 
straight what we are talking about, but we 
must be careful to recognize the numbers 
for what they are and not to assign them 
more refined properties of measurement, 
Another use we can make of nominal scales 
is to count whatever it is we label. Once 
we have identified an event, we count how 
many times it happens, even if we cannot 
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measure its size, weight, or any other prop- 
erty of it. One may not, for example, be 
able to measure the intensity of support for 
a political candidate, but one can count the 
votes for one candidate and those for his 
opponent. Such counting often proves to be 
a very useful kind of measurement in psy- 
chology. 

Ordinal scales. If, in pairing numbers 
with things, we can also assign some sort 
of order, such as relative size, position, or 
magnitude to the things, we can construct 
a somewhat more useful scale, an ordinal 
scale. There are two simple rules to follow 
in making up such a scale, As in the nomi- 
nal scale, the first rule is that the numbers 
must tell you about equality or inequality 
(identity or nonidentity). If two men have 
the same intelligence, they get assigned the 
same number; if they have different amounts 
of intelligence, they get different numbers. 
The second rule is that the numbers must 
also tell you about “less than” or “greater 
than.“ If one man is more intelligent than 
another, he gets the higher number. It is 
also possible to assign him a lower number 
if a less intelligent person is given a higher 
number. It makes no difference in ordinal 
scales whether numbers run from high to 
low or low to high, All that is necessary is 
that we be able to tell, not only when two 
things are alike and when they differ, but 
also the direction in which they differ. 

* Examples. One of the most common 
examples of an ordinal scale is the street 
address, for in general the numbers on 
houses along any block form such a scale. 
If you are walking along a street and see 
the number 136 and then the number 140, 
you are sure that you must continue walk- 
ing in the same direction if you want to 
find the number 150. Sometimes, the num- 
ber 150 is five houses beyond 140, but oc- 
casionally it is next door to 140. So the 
distances between numbers do not corre- 
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spond exactly to the distances between 
houses; only the direction is completely 
trustworthy. There are many other examples 
of ordinal scales in everyday life—hardness 
of minerals, the grading of lumber or wool, 
and (very often) grades in courses. 

Most scales in psychology are ordinal 
scales, because although it is casy to find 
out that individual A has more of a certain 
trait than individual B, it is difficult to find 
out exactly how much more. As a result, 
most rating scales, personality tests, intel- 
ligence tests, and aptitude tests yield num- 
bers that form ordinal scales. By no mcans 
all psychological measurements are ordinal 
scales, but so many are that it is important 
to keep in mind just what they do and do 
not measure. 

* Meaning. All that one can really trust 
in ordinal measurements ís the order of 
numbers, not the differences between the 
Suppose, for example, that a group of si- 
dents rates three professors on teaching 
ability. Suppose too that all the students 
agree that, Professor A is a better lecturer 
than B, and that C is the poorest lecturer 
of the three. In this case, we can assign any 
set of three numbers to the three professors 
so long as the numbers are in the same 
order as the ratings. We might assign the 
number 3 to A, 2 to B, and 1 to C; or we 
might assign them the numbers 30, 29, 1; 
or even 2.1, 2, and 1. Any of these sets of 
numbers will do because we have agreement 
only that A is better than B and B better 
than C. Whatever numbers are used it is 
important to remember that only the order 
of the numbers, not the differences between 
them, is meaningful. 

Interval scales. Whenever possible, of 
course, it is desirable to assign numbers so 
that the differences between them, as well 
as their order, can be meaningful. If we can 
do this, we have an interval scale, for such 
a scale carries the guarantce that differences 
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—the intervals—are meaningful. As a con- 
sequence it becomes permissible to add and 
subtract the numbers on a scale and thus 
to say that a difference between two num- 
bers is so much more, equal to, or so much 
less than a difference between two other 
numbers. 

= Temperature scales. Thermometers are 
good examples of interval scales (see Figure 
8.1). The common thermometer uses the 
Fahrenheit scale, which is marked off so 
that 32°F represents freezing and 212°F 
represents boiling. The numbers in between 
these points were set up to correspond to a 
definite physical event—the expansion and 
contraction of a liquid or solid. Thus, you 
may find on a particular thermometer that 
a rise of % millimeter in a column of mer- 
сигу means an increase in temperature of 
1°}. The important point, however, is that 
а Ya-millimeter change in the height of the 
mercury always means a 1° change in tem- 
perature, no matter whether you are talking 
about the difference between 0° and 1°, 
between 53° and 54°, or between 153° and 
154°. It is this equality up and down the 
thermometer that is the essential character- 
istic of an interval scale. 

It is important to note, though, what you 
cannot do with interval scales. You cannot 
say that one number means twice, or so 
many times, as much of something as an- 
other number. In the Fahrenheit scale, for 
example, 100°F is not twice as much heat 
as 50*F, If you arc tempted to think so, 
note the inconsistency as soon ds you Con- 
vert into the centigrade scale. This scale is 
found on thermometers which scientists 
commonly usc, and in it 0°C is assigned to 
freezing, 100°C to boiling. Since 100*F 
equals 38°C, and 50°F equals 10*C, you 
can see that 38°C is not twice 10°C. Re- 
member that the temperatures have not 
changed—only the scale and numbers have 
changed. This is a way of illustrating that 
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the ratios of numbers on an interval scale 
are not meaningful; only the relative differ- 
ences between them are. 

= Interval scales in psychology. With a 
little ingenuity, the psychologist frequently 
can devise interval scales for the measure- 
ment of human characteristics. To do this 
he must have some way of measuring differ- 
ences among people having various amounts 
of these characteristics. Although we now 
have several ways of measuring such differ- 
ences, one will serve as an illustration. 

Suppose that we ask 100 students to rate 
Professors A, B, and C on their teaching 
ability. And suppose that 75 per cent of the 
students agree that A is better than B. If 
60 per cent of them rate B better than C, 
the psychologist says that the difference be- 
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Fig. 8.1. The Fahrenheit and centigrade temperature 
scales as examples of interval scales. On these scales, 
equal differences between numbers represent equal 
differences in temperature, but one cannot say that 
60° is twice as hot as 30°. 
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tween A and B is greater than the difference 
between B and C. If 75 per cent of the 
students rate B better than C, he says that 
the difference between A and B is exactly 
the same as the difference between B and 
C. Or if 90 per cent should rate B better 
than C, he would say that the difference 
between B and C is greater than the differ- 
ence between A and B. In drawing such a 
conclusion, we are relying on a theorem 
known as the law of comparative judgment, 
which states that equally noticed differences 
are equal.* 

In practice we need to rate more than 
three people in order to construct an inter- 
val scale, and there are several detailed sta- 
tistical steps in the procedure that involve a 
certain amount of theory. The important 
point, though, is that, if we have some way 
of measuring differences in ratings or char- 
acteristics, we can construct an interval 
scale in which differences between numbers 
have some meaning. 

Ratio scales. The most refined of all 
scales of measurement is the ratio scale. It 
is constructed according to the three rules 
governing the other three scales, but in ad- 
dition the ratio scale obeys the rule that 
equal numerical ratios represent equal ratios 
of the event being measured. This means 
that we can do with a ratio scale what we 
cannot do with any other scale: we can 
divide one number on the scale into another 
and the resulting ratio is meaningful. 

There are not so many ratio scales as you 
might think, even in the physical sciences. 
Some good illustrations, however, are the 
scales of length, weight, and electrical re- 
sistance. The numbers on such scales have 
an absolute zero, and that lets us make state- 
ments about both differences and the num- 
ber of times that one thing exceeds another. 
An object, for example, that weighs 6 
pounds is twice as heavy as one of 3, and 
three times as heavy as one of 2 pounds. 
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The same is true of length and electrical 
resistance. Note that the reason the ratio 
scale permits such statements is that the 
zero really means something. Zero pounds 
mean no weight at all—nobody can find 
anything that weighs less. The interval scale, 
in contrast, has an arbitrary zero. 
Psychologists hope someday to make ra- 
tio scales for many of the characteristics 
they wish to measure, but they are far from 
that ideal at the present time. They can, 
however, utilize a few scales which have 
ratio properties. Most of them are in the 
arca of perception. One way to set up ratio 
measurements in this area is to have sub- 
jects make judgments of “twice as much" 
or *half as much." We can, for instance, 
show a subject a patch of light that has a 
fixed brightness, then give him a control 
which enables him to vary the brightness 
of another patch of light. His instructions 
are: "Adjust this patch until it is half [or 
twice, or three-quarters] as bright as that 
one." You might think that this would bc 
hard to do, but actual experiments show 
that subjects can do it without complaint 
and with remarkable consistency. In this 
way we can make extensive measurements 
and construct scales of apparent brightness, 
pitch, loudness, and other magnitudes that 
are quite as useful for psychology as scales 
in the physical sciences (see Chapter 19). 
Meaning of numbers. ‘This brief descrip- 
tion of scales of measurement brings out the 
fact that numbers can mean many different 
things. What they mean depends on the 
rules one uses to assign numbers to charac- 
teristics that are measured. Only by under- 
standing these rules can we tell what num- 
bers do and do not mean. Because psycholo- 
gists attempt to measure complex things and 
their scales are sometimes crude, it is espe- 
cially important that we take great care in 
the interpretation of numerical measurc- 
ments. We cannot take numbers for 


Fig. 8.2. An apparatus for meas- 
uring braking reaction time. 
(Courtesy American Automobile 


Association.) 


granted; we must first be sure how they 
were attached to the things we talk about. 


B pistRIBUTIONS OF 
E MEASUREMENTS 


Once we have a scale for measuring some 
human characteristic, our next problem is 
to know what to say about the measure- 
ments we make. This is an especially difi- 
cult problem because people differ. They 
differ in height, weight, intelligence, reac- 
tion time, visual acuity, learning ability, 
honesty, attractiveness, and in all the hun- 
dreds of ways in which people can be meas- 
ured. Sometimes the psychologist is most 
interested in differences between people, but 
in other cases his purpose is to make state- 
ments which are true for all people. How 
does he go about making such statements? 

It turns out, fortunately, that differences 
among people are not completely random. 
In fact, if one looks at the differences in the 
right way, he can find regularity and con- 
sistency even in the way people differ from 


cach other. This “right way" of looking at 
the data is a special kind of mathematics 
called statistics. In. the remaining sections 
of this chapter, we shall describe some of 
the statistics that we use in looking at psy- 
chological measurements, Our purpose m 
doing this is (1) to provide a common basis 
for understanding some of the statistical 
terms that appear in later chapters, and (2) 
to outline a way of thinking about psycho- 
logical characteristics that should prove 
helpful in understanding the world we live 
in. 

An example. A psychologist once wanted 
to find out how long it takes automobile 
drivers to react to a red light by putting 
their feet on a brake pedal. To do this, he 
built a mock-up of an automobile, consist- 
ing of a scat, a steering wheel, an accelera- 
tor, and a brake pedal. In front of the driver 
he showed a moving panorama and a red 
light to simulate a real driving situation. He 
arranged the red light in an electrical circuit 
with a clock so that he could turn the red 
light on whenever he wanted to and at the 
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TABLE 8.1. Braking reaction times (in sec- 
onds) of 200 normal young men on a test 
of automobile driving. 


0.65 0.42 0.66 0.77 0.61 0.82 0.44 0.68 0.48 0.60 
0.61 0.48 0.64 0.58 0.43 0.55 0.71 0.62 0.54 0.62 
0.75 0.67 0.46 0.66 0.57 0.54 0.72 0.43 0.76 0.53 
0.70 0.77 0.58 0.51 0.55 0.73 0.41 0.56 0.53 0.48 
0.74 0.46 0.57 0.48 0.90 0.60 0.63 0.64 0.75 0.55 


0.69 0.62 0.64 0.57 0.73 0.56 0.49 0.66 0.70 0.59 
0.72 0.62 0.66 0.56 0.59 0.60 0.57 0.49 0.64 0.66 
0.45 0.83 0.69 0.78 0.51 0.58 0.66 0.61 0.64 0.56 
0.53 0.60 0.62 0.65 0.62 0.44 0.61 0.60 0.74 0.64 
0.85 0.49 0.51 0.39 0.58 0.64 0.69 0.68 0.52 074 


0.55 0.68 0.61 0.40 0.56 0.59 0.45 0.59 0.65 0.62 
0.46 0.64 0.36 0.72 0.41 0.74 0.51 0.58 0.69 0.55 
0.50 0,55 0.56 0.49 0.65 0.51 0.62 0.67 0.48 0.48 
0.60 0.63 0.61 0.64 0.58 0.60 0.73 0.95 0.69 0.52 
0.78 0.70 0.54 0.58 0.65 0.51 0.72 0.63 0.54 0.45 


0.42 0.47 0.55 0.65 0.56 0.74 0.54 0.66 0.58 0.70 
0.59 0.57 0.49 0.63 0.66 0.46 0.57 0.88 0.61 0.46 
0.47 0.62 0.55 0.66 0.51 0.53 0.52 0.59 0.53 0.56 
0,70 0.47 0.68 0.57 0.54 0.67 0.48 0.57 0.68 0.58 
0.63 0.72 0.62 0.39 0.63 0.67 0.57 0.68 0.61 0.52 


same instant start counting the time. He 
also arranged the circuit so that the driver 
stopped the clock whenever he moved the 
brake pedal 1 centimeter. In this way, it 
was possible to measure exactly the brake- 
rcaction time of the driver. 

He made at least one brake-reaction-time 
measurement on cach of 200 men, and the 
200 measurements are listed in Table 8.1. 
If you look them over for a moment, you 
will see that they tend to average around 
0.50 to 0.60 second and that they seem to 
vary from about 0.45 to 0.75 second. Look- 
ing them over is not a very satisfactory way 
to find out what they really are like. If we 
want to understand them in detail, we must 
do something that is a little more precise. 

Frequency distributions. The first thing a 
statistician usually does with measurements 
like these is to arrange and group them 
numerically in a way that we can most 
easily understand. He constructs a frequency 
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distribution (Table 8.2). Since individual 
scores, in this case, are not important by 
themselves, he makes them more compact 
by squeezing them into classes. Each class 
includes all scores between certain limits. 
In Table 8.2, for cxample, the seventh class 
from the top shows how many men had 
scores between 0.75 and 0.77 second, inclu- 
sive. Each other class has similar limits sct 
the same distance apart, and there are as 
many classes as are necessary to include all 
the scores. This grouping of scores into 
classes is called a frequency distribution bc- 
cause it permits us to count the frequency 
of scores in each of the classes and then to 
sec how the frequencies are distributed 
among the various classes. 

In making such a frequency distribution, 


TABLE 8.2. Frequency distribution of the 
data in Table 8.1. A large number of scores 
may be summarized by grouping them into 
classes, then counting the frequency f of scores 
falling in each class. 


——— A e 
Class limits, seconds Frequency f 
o 


From (numbers of men) 
TTT... ج‎ ә 
0.93 0.95 1 
0.90 0.92 1 
0.87 0.89 1 
0.84 0.86 1 
0.81 0.83 2 
0.78 0.80 2 
075 077 5 
072 0.74 13 
0.69 071 11 
0.66 0.68 19 
0.63 0.65 21 
0.60 0.62 25 
0.57 0.59 24 
0.54 0.56 22 
0.51 0.53 16 
0.48 0.50 13 
0.45 0.47 1 
0.42 0.44 6 
0.39 0.41 5 
0.36 0.38 1 
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Fig, 8.3. Histogram (left) and frequency polygon (right) of the data in Tables 8.1 and 8.2, 


something is lost and something is gained. 
What is lost is (1) the identity of individ- 
ual measurements—we cannot, for example, 
any longer tell from Table 8.2 what the 
score is for the twenty-seventh man; and 
(2) the precise value of any individual 
measurement—we cannot tell, for example, 
what the five measurements were like in 
the seventh class. However, the losses are 
more than offset by what is gained. 

The most immediate gain is an increase 
in the information conveyed by the fre- 
quency distribution about the groups as a 
whole. We can see at a glance that most 
of the men had scores between 0.60 and 
0.62, With only scattered exceptions, the 
rest had scores between 0.39 and 0.83. 
Then, by doing a little counting, we can 
see that nearly half (46 per cent) had scores 
between 0.54 and 0.65. Thus the construc- 
tion of a frequency distribution has helped 
us to appreciate quickly the general nature 
of our measurements. 

Normal curve. From the frequency dis- 
tribution it is only a short step to the 
histogram and frequency polygon (see Fig- 
ure 8.3). To construct a histogram, one 


merely draws a graph of a frequency dis- 
tribution so that the classes are arranged 
along the base line (abscissa) and a vertical 
line or bar represents the frequency of 
scores in each class. The histogram then is 
simply an outline or silhouette of a fre- 
quency distribution. The frequency polygon 
shows the same thing in a somewhat differ- 
ent way. To construct a frequency polygon, 
one first plots the frequency f for cach class 
(see Table 8.2) as a point placed at the 
middle score of the class. Then he connects 
all the points representing the various fs 
together with a series of lines. The resulting 
polygon presents the same information as 
the histogram but in a slightly different way. 

From either the histogram or the fre- 
quency polygon you can learn something 
that might not have been obvious in the 
frequency distribution. Most of the meas- 
urements are found near the middle of the 
distribution. The rest of them tail off from 
the center toward the two ends of the dis- 
tribution. All the measures, moreover, arc 
symmetrically distributed; that is to say, 
there are as many on one side of the distri- 
bution as on the other side. 
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FREQUENCY 


SCALE OF MEASUREMENT 


Fig. 8.4. The idealized frequency distribution is 
known as the normal probability curve. The height of 
the curve at any point represents the relative fre- 
quency of measurements having the particular value 
indicated on the horizontal axis, 


One idealized form of this kind of distri- 
bution is called the normal probability curve 
(sce Figure 8.4) and is typical of many 
biological, psychological, and physical meas- 
urements. It occurs, in fact, wherever there 
is a large clement of chance entering into a 
measurement and when each chance event 
has about a 50-50 probability of occurring. 
One of the best ways, for example, to obtain 
such a distribution is to toss pennies. You 
could put 20 pennies in a jar, shake them 
up, toss them on the table and count the 
number of heads from 0 to 20 that appear 
on each toss. The measurement in this case 
is the number of heads that turn up. If you 
repeat this time after time, for say, 100 
tosses, and each time tabulate the number 
of heads, the distribution you get ap- 
proaches the normal probability curve such 
as is shown in Figure 8.4. 

Many psychological characteristics are 
much like jars of pennies. Each one is made 
up of many individual factors combined in 
chance fashion so that a set of measure- 
ments very frequently gives a normal proba- 
bility curve. The braking-reaction-time ex- 
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periment above was one example of such a 
distribution. In Figure 8.5 is another exam- 
ple taken from measurements of intelli- 
gence.” It depicts the scores of 2,970 chil- 
dren, aged two and one-half to cighteen, 
measured on one form (Form L) of the 
Stanford-Binet test of intelligence (sce 
Chapter 15). Notice the bell-shaped sym- 
metry of the measurements, Many other 
human characteristics—height, weight, 
strength of grip, learning ability, mechanical 
ability, cooperativeness, social dominance— 
yield normally distributed measurements 
like these. Indeed, we now tend to assume 
that biological and psychological measure- 
ments will be normally distributed—that is, 
will approximate the normal probability 
curve—in a large population unless we have 
good grounds for believing otherwise. 
Skewness. Although the measurements 
of many human characteristics approximate 
normal curves, those of many others do not. 
In fact, one kind of distribution the psy- 
chologist finds fairly frequently is the 
skewed distribution. Like the normal dis- 
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Fig. 8.5. A frequency distribution of the intelligence 
quotients of 2,970 school children, which approximates 
the bell-shaped normal curve shown in Fig. 8.4. (Data 
from McNemar, Q. The revision of the Stanford-Binet 
Scale. Boston: Houghton Mifflin, 1942.) 
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Fig. 8.6. Examples of skewness. A skewed curve has a longer "tail" to one side than to the 
other. The curve on the left is skewed to the left; that on the right is skewed to the right. 


tribution, many skewed distributions have 
their highest frequencies toward the middle 
and the lowest frequencies toward the ends 
of the distribution. The big difference be- 
tween them, however, is that the highest 
frequencies are not exactly in the middle of 
a skewed distribution, as they are in the 
normal distribution, but rather more to one 
side or the other. In Figure 8.6 you see two 
examples of skewed distributions. In some 
distributions, the skewness is so marked that 
the highest frequencies occur at one or the 
other end of the distribution. Many attitude 
and social measurements yield data of this 
form. 


1 OF CENTRAL 
TENDENCY 


We have now explained the general way 
in which psychological measurements may 
yicld normal distributions, or occasionally 
skewed distributions. It is time to turn to 
some of the specific measures we use to de- 
scribe such distributions. The first of these 
are the measures of central tendency. Sev- 
eral such measures are available for different 
purposes, but we will describe the two that 
are most commonly used: the mean and the 
median. 


Arithmetic mean. The common average 
is a measure of central tendency. The aver- 
age is, in fact, so common in our everyday 
thinking that few people realize that it is 
one of the important first steps in statistical 
analysis. It is a single number near the cen- 
ter of the distribution that represents the 
whole set of measurements. All one needs 
to do to find an average is to add up all his 
measurements and divide by the number of 
measurements he has. Stated in terms of 
algebra, the formula is 

ХХ 
M = 7 
in which X is the Greek letter sigma, which 
we use to mean “sum of,” X represents any 
individual measurement (and thus XX 
means the sum of all individual measure- 
ments), N is the number of such measure- 
ments, and M is the average or mean, To 
be strictly correct, we must call this kind 
of average the arithmetic mean, because 
there are several kinds of averages and this 
mean is just one of them. 

To provide an example of the arithmetic 
mean and other measures we shall describe, 
refer to the fifteen scores given in Table 8.3. 
In most psychological work, it is advisable 
to have a large number of measurements, 
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TABLE 8.3. Computation of the arithmetic 
mean and standard deviation. The compu- 
tation proceeds by getting first the sum of X 
and from that the mean, Then the column of 
xs can be filled in ond the x* values computed. 
From the sum of x one can then obtain the 
standard deviation s, 


x X-Mas (Х-мен 
40 22.5 506.25 
35 17.5 306.25 
3 155 240.25 
20 25 6.25 

19 1.5 2.25 

19 1.5 2.25 

19 1.5 2.25 

16 — 13 2.25 

14 -3.5 12.25 

n 6.5 42.25 

10 -75 56.25 

9 9.5 72.25 

7 10.3 110.25 

7 =10.5 110.25 

4 13.3 182.25 

Ex = 263 и + 165375 
N15 
Mw 15 17.5 
= J = V/11035 = 10.5 


but for the purposes of this example we 
have kept the number to fifteen. Also for 
your convenience we have arranged the 
scores in order from highest to lowest. Note 
that the addition of the scores is 263, so 
XX is 263, We have fifteen measurements, 
so N is 15. The mean, therefore, is 17.5, 
(The two right-hand columns in Table 8.3, 
as well as the calculation of хх? and о, will 
be explained below.) 

Before leaving the arithmetic mean, think 
back for a moment to what we said about 
scales of measurement. Nominal and ordinal 
scales of measurement, you will remember, 
do not permit one to add or subtract the 
numbers on the scale, because only the or- 
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der of the numbers is meaningful, The 
interval and ratio scales, on the other hand, 
do permit addition and subtraction because 
the differences between numbers on these 
scales, as well as their order, is also mean 
ingful. Now then, in calculating the arith 
metic mean, notice that we must add the 
various scores in order to arrive at the 
answer, and this implies that we can trust 
the differences between scores. An impor- 
tant restriction on the mean, then, is that 
we use it only with interval and ratio scales, 
that is, for measurements in which we can 
trust differences. When used with ordinal 
or nominal scales, the mean cannot be in- 
terpreted, or, if it is, it gives a false descrip- 
tion of the data. 

The Median. Because the arithmetic 
mean is calculated by adding all the scores 
in a distribution, it is usually not very 
much influenced by the value of any par- 
ticular score—unless, of course, there arc 
only two or three scores. For that reason 
we regard the arithmetic mean as a very 
stable measure of central tendency, and we 
prefer it for most situations in which it is 
legitimate to use it. As we have just said, 
however, we cannot trust the mean when 
the scale of measurement is ordinal, and in 
that case we must employ a more appropri- 
ate measure of central tendency. Further- 
more, the mean of skewed distributions is 
not representative or typical because it is 
weighted too heavily by extreme values. 

In these two cases or in any case that is 
in doubt, we frequently use the median as 
our measure of central tendency. This is 
simply the score that ranks exactly in the 
middle of a distribution of scores. It is there- 
fore an ordinal measurement that docs not 
depend on whether differences along the 
scale can be trusted. All that it does is give 
the score that divides the distribution into 
two parts, an upper half and a lower half. 
The most direct way to find the median is 
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to arrange all the scores in a distribution in 
order from lowest to highest, as we have 
done in Table 8,3, and then count down 
through one-half of the scores to find the 
middle score. In the example in Table 8,3, 
since there are fifteen scores, the middle 
onc is the eighth score, This is 16, so the 
median is 16, If there is an even number of 
scores, one obtains the median by taking 
the score value halfway between the two 
middle scores. 


B measures OF VARIABILITY 


Measures of central tendency give us only 
part of the description of the frequeney dis- 
tribution, Such distributions differ from one 
another not only in central tendency but in 
their variability, In Figure 8.7, for example, 
you see two distributions that have exactly 
the same means, medians, and numbers of 
cases, One is very slender and the other is 
quite robust; one has scores grouped near 
the mean and the other has scores scatter- 
ing some distance from the mean, To сот» 
plete our description of a normal distribu: 
tion, we need some measure of this varia- 
bility—the degree to which scores spread 
out from the center of the distribution. 

Range. Of several possible measures we 
might use, the simplest (but not the best) 
is the range. This is the difference between 
the highest and the lowest scores. In Table 
8.3, for example, the data varied from 40 to 
a range of 36. You can quickly compute 
that from the scores in Table 8.3. Although 
it is casy to get, however, the range is a very 
crude and unstable measure, because it is 
based on only two measures, the very ex- 
treme ones. These, it happens, arc tather 
erratic and only a small change in them will 
change the size of the range. So statisticians 
use the range only when all that is needed 
is a very quick and crude estimate of varia- 
bility of measurements. 
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Standard deviation, This is the most pre 
cise and most generally useful of the meas 
ures of variability. To denote it, we use the 
small Greck letter sigma (o). You can sec 
at a glance how it is computed by inspecting 
its formula 


үйгө = р 
in which the symbols, except for x, are used 
as they have been in previous formulas, 
Note first that the initial step in computing 
the standard deviation is to subtract the 
mean from cach score of the distribution 
This is X — M. (Statisticians commonly usc 
the small letter x to stand for the difference 
X — M.) It is because we must rely on the 
meaningfulness of differences to make this 
step that the scales with which the standard 
deviation is used must be interval or ratio 
scales, In this way we convert all scores into 
deviations from the arithmetic mean. The 
next step is to take the square of cach of 
these deviation scores, and the reason for 
that is to give somewhat more weight to 
the extreme scores than to those near the 


Fig. &J. Dlvivibvtions differing ia veriability, Both 
distributions heve the same control tendency, bet 
one is narrow ond the other in robust, Consequently, 
they have diferent voriabilities ede deviations) 
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Fig. 8.8. The distribution of scores in a normal curve. Because the normal curve has a known 
shape, it is possible to state the per cent of scores that lie between plus and minus one standard 
deviation, or between any other two points expressed in terms of с units. 


center. (Squaring large deviation scores gives 
proportionately larger numbers than squar- 
ing small deviation scores.) The last steps, 
in quick succession are (1) summing all the 
squares of the deviations, (2) dividing the 
sum by N and thus getting an average or 
mean of the squared deviations, and finally 
(3) taking the square root of this mean- 
square deviation. Just to make sure you un- 
derstand these Steps, run through the ex- 
ample in Table 8.3. (When there are large 
numbers of measurements, we have statisti- 
cal formulas for computing the standard 
deviation more efficiently.) 

Using measures of variability. Having 
described some measures of variability, we 


are now in a position to ask, What good 
are they? One obvious answer is that they 
tell us how widely scattered our measure- 
ments are. The smaller the measure of vari- 
ability, the more closely are the scores 
grouped around the mean. In addition, how- 
ever, measures of variability often tell us 
rather precisely how scores are distributed. 
They do that because the normal curve is 
of a particular shape, and once we know the 
mean or median and the measure of varia- 
bility all we have to do is look at tables of 
the normal curve and we can then recon- 
struct the whole distribution of measure- 
ments. It is only proper, however, to recon- 
struct a normal curve from the mean and 
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sigma when we are fully justified in assum- 
ing that the original measurements are, in 
fact, normally distributed. 

This point is illustrated in Figure 8.8. 
There you can see that, knowing the mean 
and the standard deviation, we can com- 
pletely describe the normal distribution and 
say exactly how many scores fall between 
any two points on the sigma scale. To be 
more specific, the statistician knows that 
68.3 per cent of all cases in a normal distri- 
bution lie in the range between le above 
and lo below the mean. About 95 per cent 
lie in the range between 2¢ above and 2o 
below the mean. And 99.7 per cent fall be- 
tween Зе above and Зе below the mean. 
Thus, assuming that the distribution is rea- 
sonably normal, the mean and the standard 
deviation, taken together, give an almost 
complete description of a frequency dis- 
tribution. 

= Standard scores. One especially valuable 
use of the standard deviation merits special 
mention. We have already mentioned the 
deviation score (X — M) in the course of 
explaining the standard deviation. If, after 
the standard deviation is computed, we di- 
vide any such deviation score by the stand- 
ard deviation, we have a new expression that 
is called the standard score or z score. This 
may be calculated for every score in a dis- 
tribution so that we obtain a complete dis- 
tribution of standard scores. The great ad- 
vantages of such standard scores are that 
we can interpret them quite precisely in 
relation to other scores and that we can 
compare two or more measures for one in- 
dividual that have different means and 
standard deviations. From the curve in 
Figure 8.9, or better yet from tables that are 
readily available giving such information in 
greater detail, we can tell exactly how many 
cases lie above and below any particular 
standard score. In this way, we obtain a 
relative score that takes account of both the 
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Fig. 8.9. The use of the standard deviation to find 
standard scores and percentile scores. Any individual's 
score (X) on a test may be subtracted from the mean 
(M) to obtain a deviation score (x). Dividing this by 
the standard deviation (7) yields a standard score 
(z score). Such scores may be compared with each 
other 
different tests, By referring to the curve above or to a 
table of the probability integral, one can determine 
the per cent of cases falling below any particular 
z score, This is often called the percentile score. 


ven when they have been derived from quite 


mean and standard deviation of a distribu- 
tion. To interpret it we no longer have to 
know what either the mean or the standard 
deviation actually was." 

=Centile scores. There are occasions on 
which one cannot use, or does not wish to 
use, the standard score. If one's measure- 
ments arc not on interval or ratio scales so 
that the differences between them cannot 
be trusted, the standard score cannot be 
used. At other times, one may have to pre- 
sent his measurements to people who do not 
understand the standard score or standard 
deviation and who do not have time to 


* Sometimes the z score and the mean are 
multiplied arbitrarily by some constant just to 
make numbers more convenient to handle. The 
resulting. scores may also be called standard 
scores (see Chap. 15). 
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learn. In such cases, it is better to use the 
centile score (sometimes called the percen- 
tile score). This is a ranking on the basis 
of 100 cases—irrespective of how many 
cases there actually are. If, for example, 
32 per cent of the measurements are below 
and 68 per cent above a particular score, 
the centile score is 32. In this way we can 
state simply where a particular measurement 
stands in a distribution and thus make as 
exact a comparison as we can with a stand- 
ard score. Notice, incidentally, that the 
median is the 50th centile point, the lower 
quartile is the 25th centile point, and the 
upper quartile is the 75th centile point. 


BW corretation 


We have now come about two-thirds of 
the way in describing statistical measures of 
frequency distributions. Central tendency 
was our first main theme; variability was our 
second. The remaining topic is correlation. 

To make clear what we mean by corre- 
lation, let us turn to the common example 
of heights and weights. We know from 
casual observation that people differ a lot 
in both height and weight. If we wish, we 
can take any particular group of people and 
find their average heights and their average 
weights. We can also measure the varia- 
bility of their heights and the variability of 
their weights. But we know also that there 
is a connection or correlation between 
height and weight. In general, people who 
are taller weigh more than those who are 
short. Obviously, however, the correlation 
is not perfect, for some people only 5 feet 
tall weigh more than some 6 feet tall. So the 
correlation is one of degree—a statistical 
matter—and we therefore need some meas- 
ure that expresses that degree. 

Correlation Coefficient. The statistical 
answer to this question can be given by the 
single number that we call the correlation 
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coefficient. Its symbol is т, and the formula 
for obtaining it is 


Ixy 

E Nozoy 

when x = X — M, y= Y — M. You have al- 
ready encountered x, X, y, Y, and M. You 
will remember that x is the deviation score 
obtained by subtracting a person's score X 
from the mean M. In this case, x is the 
deviation score for one type of measure- 
ment, and c, is the standard deviation of 
the distribution of all such measurements, 
Similarly, y is the deviation score for an- 
other type of measurement, and оу is the 
standard deviation of the corresponding 
distribution. If you study the formula a 
moment, you can sce that, since x/o, is a 
standard score for one measurement and 
Y/ay is the corresponding standard score for 
the other measurement, the formula is 
nothing more than the mean or average of 
the products of standard scores for cach 
pair of measurements, that is, r = Xz,z,/N. 
In practice, there are more rapid ways of 
calculating the coefficient r than by this 
formula, but it tells you what the coefficient 
is. 

Some students may understand the nature 
of correlation better by visualizing it than 
by trying to understand the formula. For 
this purpose let us take an example from 
the measurement of intelligence. (Chapter 
15). There are two forms of the Stanford- 
Binet test of intelligence, Form L and 
Form M. The scores we examined back in 
Figure 8.5 were scores for children taking 
Form L of the test. It happens that upon 
another occasion these same children were 
also given Form M of the test. So we have 
two scores for each child, one on Form L 
and one on Form M. With the formula 
above we can calculate the correlation co- 
efficient r, and it turns out to be about .90. 
But let us also look at the data pictorially 
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Fig. 8.10. A scattergram of IQs obtained on Form L and Form M of the Stanford-Binet test at 
Chronological Age 7. Such a scattergram illustrates the use of correlation to express the relia 
bility of a test, which in this case is quite high. (Based on Terman, L. M., & Merrill, M. A. 
Measuring intelligence. Boston: Houghton Mifflin, 1937, p. 45.) 


in the so-called scatter diagram (or scatter- 
gram) in Figure 8.10. There a pair of 
scores is represented by one point. Form L 
scores are shown on the vertical axis; 
those for the Form M test are shown on 
the horizontal axis. To locate any child on 
the diagram we take his score on Form M, 
find where it belongs on the horizontal axis, 
then run up vertically until we come to the 
place where his score on Form L falls. 


There we place the point that represents 
his score on both forms of the intelligence 
test. 

It happens that the scales for the two 
forms of the test were so constructed that 
the same person should, ideally, make the 
same score on cach form. If it turned out 
this way, the correlation between the two 
forms would be perfect and the correlation 
coefficient would be 1.00. Moreover, on the 
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r=—1.00 


Fig. 8.11. Scattergrams depicting different amounts 
of positive and negative correlation. 
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scatter diagram one would see a perfectly 
straight line of points running from the 
lower left-hand corner toward the upper 
right-hand corner. In Figure 8.10 the scores 
fall around the straight line but tend to 
stray in one direction or another a little off 
the diagonal. What this means is that a 
person making a score on one test tends to 
make a somewhat different score on the 
other form. Thus the correlation is not quite 
perfect but is, in fact, about .90. 

Degrees of correlation. In Figure 8.11 
we have used this pictorial method of rep- 
resenting other degrees of correlation. Con- 
sider the case of zero correlation. when 
r= .00. This means that there is no cor- 
relation between the two distributions and 
that a person making a certain score on one 
test is no more likely to make that same 
score on a second test than any other person 
is. There then is no diagonal on the scat- 
tergram; instead, the points fill a circle, most 
densely in the center and more thinly to- 
ward its edge, as one might predict from the 
normal curve. Between the circle (which 
represents no correlation) and the diagonal 
straight line (which represents a perfect 
correlation) scattergrams can make a variety 
of ellipses. The more the ellipse approaches 
a straight line, the higher the correlation. 

Before closing this account of correlation, 
we should note that correlations can be 
negative as well as positive. When a low 
score on one measurement corresponds to 
a high score on another type of measure- 
ment and vice versa, the correlation is nega- 
tive. There is a negative correlation, for 
example, between the number of errors a 
student makes on an objective test and his 
letter grade in the course; the more errors, 
the lower the grade. A correlation coefficient 
of — 1.00 is the number representing per- 
fect negative correlation. And, of course, 
there can be all degrees of negative correla- 
tion just as there can of positive correlation. 
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Minus signs and plus signs in front of cor- 
relation coefficients may represent equally 
close relationships; the sign merely tells us 
the direction of the relationship. 

Causation and correlation. Finally, a 
word about the interpretation of correla- 
tions. Many people think that a high cor- 
relation between two sets of measurements 
means that one of the factors measured 
causes the other. This is usually not so. 
When there is a high correlation, both sets 
of individual differences are usually caused 
by some common factors. In the case of 
height and weight, for example, we cannot 
say that a person's height causes his weight, 
for both height and weight are caused by 
individual differences in genetic inheritance, 
nutrition, diseases, etc. A correlation, in 
short, simply tells us that individual differ- 
ences in two sets of measurements tend to 
vary together, not necessarily that one 
causes the other. 


The measures we have just described may 
be called descriptive statistics because they 
serve to describe accurately the characteris- 
tics of a set of measurements. When we 
make measurements, however, we are inter- 
ested not only in describing them but also 
in interpreting them. We want to make 
inferences from them about people in gen- 
стаі or about the basic principles of be- 
havior. To make such interpretations re- 
quires some additional statistics. 

Representative sampling. The first con- 
cept that is essential to interpreting statisti- 
cal descriptions is that all measurement 
implies sampling. We usually cannot 
measure all cases of anything, whether it be 
of animal learning, of perception, of intelli- 
gence, of attitudes, of public opinions, or of 
anything else. There are always too many 
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animals or people in the world and too 
many events to allow us to measure all cases 
in which we might be interested. So when 
we measure, whether we realize it or not, we 
are selecting a sample of the total possible 
measurements we might make. 

Ordinarily we try to select a sample that 
is large enough and representative enough 
to tell us about a much larger set of meas- 
urements we were unable to make. When, 
for example, psychologists try to measure 
public opinion regarding presidential candi- 
dates, they try to get a representative sam- 
ple or cross section of the population and 
then to take enough measurements to 
represent this population. From their 
measurements, they predict or infer the 
opinions of the electorate at large. In our 
example of intelligence-test scores, those 
who made the measurements were inter- 
ested in getting a sample of school children 
representative enough to reflect the fre- 
quency distribution of intelligence at large. 

* Biases of samples. It is not always an 
easy task to get representative samples. In 
fact, the most frequent fault with a set of 
measurements is that it is not representa- 
tive" and that we therefore cannot properly 
make the inferences from it that we would 
like. We run into this difficulty because 
there are always so many “biasing” factors 
at work, It may happen that, because of 
factors we are not aware of, the school 
children in one geographical area may be 
brighter or duller than school children in 
general. If we try to sample political opinion 
by calling people on the telephone, it may 
happen that people who own telephones 
are more often of one political opinion 
than another. If, as many psychologists 
are forced to do, we use college students for 
a set of measurements, it may be that they 
are not representative of the population in 
general. So various kinds of biases make it 
difficult to get a representative sample. 
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* Methods of sampling. We have de- 
veloped a number of different methods to 
try to ensure representative sampling, and 
some of these methods will be described in 
detail in later chapters (see Chapter 13). 
In general, they take two different forms. 
One we may call random sampling. We use 
this when we know little or nothing about 
biasing factors in our measurement. To 
sample randomly, we try to see that only 
chance determines what is included in our 
sample. In making surveys of radio listen- 
ing, for example, we select every two- 
hundredth name in the telephone directory. 
Or to measure intelligence, we may draw 
at random two out of every 100 names of 
children in each of the schools of a state. 
Or to study learning in rats, we select one 
out of every ten rats in the laboratory. 

The other general method of obtaining 
à representative sample is to do controlled 
sampling. In this case we select certain fac- 
tors such as age, sex, economic status, edu- 
cational level, type of employment, etc., 
and deliberately counterbalance these fac- 
tors in making up our sample. In sampling 
public opinion, for example, we may try to 
see that people are selected from small 
lowns and large towns, from poor people 
and rich people, from the West and East, 
from labor and from management—all in 
proportion to their numbers in the popula- 
tion at large. This kind of sampling, if it is 
done correctly, makes reasonably certain 
that biasing factors are controlled. Thus it 
is the most economical sampling, because 
it is usually possible to make correct infer- 
ences from a smaller number of cases by 
controlled sampling than by random 
sampling. 

Reliability of measurements. Another 
problem that frequently arises in inter- 
preting statistics is the question of relia- 
bility of measurements. What we have just 
been saying assumes that our measuring 
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Stick is all right and that we are concerned 
only with errors in the sample to which we 
apply that measuring stick. Quite aside 
from the sample, however, we can have 
errors in the measuring stick or method of 
measurement. It is these that we consider 
under the heading of reliability of measurc- 
ment. 

This problem can be illustrated by con- 
sidering an example that, we hope, is quite 
unrealistic. A professor has given his class 
an examination, and now his somewhat 
odious task is to grade it. In this case he 
has no sampling problems because he has 
obtained papers from all members of the 
class. All he has to do is choose a measur- 
ing stick, that is, a method of scoring them. 
One possible method is to throw them 
down the stairs and, assigning a number to 
each step, grade each paper according to 
the step it falls on. If he does this, the 
chances are he will get a frequency distribu- 
tion (which might even be a normal curve) 
from which he could obtain a mean and a 
standard deviation. 

There are two obvious faults in this 
method of grading: it is invalid, and it is 
unreliable. We shall come to validity later, 
so let us think now only about reliability. 
This method would be unreliable simply 
because it would not give the same answer 
twice. It would not check itself. If the pro- 
fessor gathered up the papers and threw 
them down the stairs a second time, he 
would not get the same score for the same 
paper. Assuming that the papers landed 
randomly on the steps, the score a person 
got on the second grading would bear no 
relation to the score on the first grading. 
That is why we say this method is unrelia- 
ble. 

There is a statistical method for inferring 
quite precisely the relative reliability or un- 
reliability of a set of measurements, and it 
is the correlational method we have already 
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described. By correlating one set of scores 
with another set obtained by the same 
method, we have a number describing the 
reliability of the measurements. This, in- 
deed, was the primary purpose of having 
two forms of intelligence test, Form L and 
Form M, in the example we have used. 
Using two forms to test intelligence is like 
grading papers independently on two 
separate occasions. If the results correlate 
well, as they do in the case of intelligence, 
then we can assume that our measuring 
instrument is measuring something reliably. 
If they do not, our measurements are un- 
rcliable—we might as well be throwing 
papers down the stairs. 

Reliability is a sine qua non of psycho- 
logical measurement. If measurement is not 
reliable, it cannot be much of anything 
clse. If, in other words, we cannot get the 
same set of scores, or almost the same set 
of scores, for people on two successive, 
independent measurements, we are not 
really measuring. Flipping pennies, playing 
dice, or spinning roulette wheels would be 
just about as good. To put the matter an- 
other way, if some measuring instrument 
cannot be correlated rather well with itself, 
it certainly cannot correlate well with any- 
thing else, and thus it is useless for making 
inferences about anything. 

Validity of measurements. А good 
measurement must not only be reliable, it 
must also be valid. ‘That is to say, it must 
measure what it is intended to measure. 
Another example of examination grading 
may make this clear, An essay examination 
is generally supposed to provide a measure- 
ment of a person’s knowledge and grasp of 
his subject, not of how many words he can 
write. Counting words, however, is highly 
reliable measurement, and if a professor 
should take to counting he could arrive at 
some highly reliable grades. In fact such a 
method of grading would undoubtedly be 
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the most reliable of all methods and would 
give a correlation coefficient between two 
different counts of each person's words of 
almost 1.00. Although highly reliable, this 
method would not be valid, simply because 
it would not measure what it is supposed to 
measure, 

This problem of validity of measurement 
is a very serious one for psychologists. It 
is relatively easy, although not so easy as 
one might suppose, to devise measuring 
instruments that are reliable, It is much 
harder to devise valid measures. To deter- 
mine the validity of measurements, once 
their reliability has been established, we 
again use the correlational method. In this 
case, however, we must have some criterion 
that represents what we want to measure 
with which to correlate our measurements, 
One of the major criteria of intelligence, for 
example, is ability to learn and to solve 
problems, or to put it more generally, the 
ability to profit by education. The criterion, 
then, of an intelligence test might be suc- 
cess in school. To assess the validity of an 
intelligence test, we might therefore corre- 
late a person's scores on intelligence tests 
with his educational progress—his grades 
or how far he has progressed for his age. If 
the correlation is high, we may say that the 
intelligence test is valid; if it is low, it is 
not so valid. To take another example, if 
our purpose is to select pilots, our criterion 
would be whether they succeed or fail in 
their training for flying. When we e 
tests that correlate well with such success 
or failure, we say they are valid. If they do 
not correlate with the criterion, no matter 
how reliable they may be—no matter how 
well they correlate with themselves—they 
are invalid. Validity, then, is a merit index 
of measuring what we want to measure, and 
we obtain it in statistical terms by corre- 
lating measurements with some criterion 
that represents what we want to measure 
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Fig. 8.12. Predicting success in tank driver's school from number of grades completed in school 
and from scores on the AGCT test. A valid test predicts what it is supposed to predict. In this 
case, the AGCT predicts success in tank driver's school better than number of grades of educa- 


tion completed. (After Boring, E. G. (Ed.). 


Combat Forces Press, 1945, p. 251.) 


Prediction from correlations. You have 
now learned that both reliability апа va- 
lidity are necessary characteristics of meas- 
urements. Without reliability we cannot 
hope to make a useful interpretation of 
measurements, but with it we must also 
have validity in order to say anything about 
what measurements represent. Once we 
have reliable and valid measurements, there 
are many possible interpretations of them, 
depending on our purpose, and we shall 
see many examples throughout the book. 
One of the most practical benefits of valid 
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measurements, however, is the prediction 
of events. 

To illustrate this point, let us take an 
example from some measurements made 
during the Second World War. The Army 
was faced with the general problem of 
selecting men for specialized training—in 
this particular case, training in a tank- 
mechanics course. Naturally it wanted to 
pick men who were most likely to succeed 
in such training. As you see in Figure 8.12, 
there is some correlation between the num- 
ber of grades a man has completed in school 
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and his success in the tank-mechanics 
course, Those who had completed twelve 
grades of school had 6 chances in 10 of 
doing above-average work in the course. 
Those, however, who had only six grades of 
school had less than 3 chances in 10 of 
doing this well. Consequently, the corre- 
lation between grades completed and suc- 
cess in the course provided some basis for 
prediction. 

But there was a somewhat higher corre- 
lation between the Army General Classifica- 
tion Test” and success in the tank-mechanics 
course. This test, which we shall discuss at 
more length in Chapters 15 and 16, is a 
test of intelligence especially designed for 
the purposes of the Armed Forces. The 
upper part of Figure 8.12 shows that men 
in the highest-scoring group (I) on this 
test had 8 chances in 10 of doing above 
average work in the course. Those in the 
lowest-scoring group (V) had hardly any 
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chance at all of doing this well. This is con- 
siderably better prediction than that 
afforded by number of grades completed. 

This example illustrates pictorially the 
predictions one can make from reliable and 
valid measurements. Give a statistician a 
correlation coefficient between a test and a 
criterion, and he can make up a diagram 
like that in Figure 8.12 which predicts a 
person’s chances of success from any 
particular score on the test. He can do this 
because he has the appropriate formulas 
that have been proved both mathematically 
and in practical experience to predict from 
one set of measurements to another,” The 
use one makes of such predictions depends 
upon many practical considerations, such 
as the cost of training people with a low 
chance of success, or how much choice one 
has in selecting people. The important 
point is that valid measurements lead to 
useful predictions. 
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1, Psychology, like other sciences, is quantitative, It assigns numbers to 
objects and events, and thus it makes use of scales of measurement. 
2. Four kinds of scales can be distinguished: (a) nominal scales, in 


which numbers are used to identify or label traits, abilities, etc.; (b) ordinal 
scales, in which numbers are used to rank people on some psychological 
variable; (c) interval scales, in which numbers represent differences be- 
tween people that are meaningful; and (d) ratio scales, in which numbers 
represent the relative amounts by which one person excels another. 

3. In order to describe fully any set of measurements, it is helpful to 
arrange them into class intervals and to count the frequency of cases in 
each class interval. The result is a frequency distribution. 

4. Many distributions of psychological measurements have a particular 
shape that, in the ideal case, is the normal probability curve. 

5. To describe accurately a frequency distribution, two sets of measures 
are required: measures of central tendency and measures of variability. 

6. Of many possible measures of central tendency, the two most often 
used are (a) the mean or average, which is the sum of all the measure- 
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ments divided by the number of measurements, and (b) the median, 
which is the middle case of all the measurements. 

7. Of the possible measures of variability, one that is quickest to com- 
pute but the least accurate is the range. A better measure is the standard 
deviation, which is the root-mean-square of deviations of scores from the 
average. 

8. If a distribution is normal, one can state accurately the shape of the 
distribution and the percentage of cases lying above or below any particular 
score merely by knowing the average and the standard deviation, 

9. The correlation coefficient states quantitatively the degree to which 
pairs of scores in two distributions are related. If the correlation is perfect, 
which it seldom is, the coefficient is 1.00. If there is no relation between 
the scores of two distributions, the coefficient is .00. 

10. The measures above are descriptive statistics; they describe distribu- 
tions. To make inferences from them, we must know that they constitute 
a representative sample of all the possible measurements of the same kind 
that we could make. 

11. We must also know (a) that they are reliable, that is, that repeated 
measurements would give essentially the same results; and (b) that they 
are valid, which is to say that they measure what they are supposed to 
measure. 
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Personality and Adjustment 


TO UNDERSTAND PEOPLE better is one of 
the desires of almost everyone and especially 
of the student of psychology. The chapters 
in Part One should contribute to such an 
understanding, because a knowledge of the 
development of the individual, his motives 
and emotions, and his abilities to learn, 
think, and perceive is important in compre- 
hending how a person gets to be the kind 
of individual he is. It is also possible and 
practicable to consider the individual as a 
whole and to describe the interplay between 
him and other individuals with whom he 
associates in his daily affairs. The field of 
psychology that attempts to do this is called 
the study of personality. 


This chapter was drafted by Charles W. Erik- 
sen of the University of Illinois. 
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PERSONALITY CHARACTERIS- 
TICS 


When we attempt to study an individual 
in a real-life setting, we are immediately 
struck with the tremendous of 
things we might observe. Every moment in 
the day he is doing something—sleeping, 
cating, writing, working, playing, talking, 
walking, and so on. Any attempt to describe 
and understand every single thing he does 
would involve us in a tremendously com- 
plicated and, in the end, impossible task. 
Only recently, for example, a group of 
psychologists attempted to record in detail 
the activities of one seven-ycar-old boy for 
just one day. It took them a book of some 
435 pages to do it! Think how voluminous 
the report would be if we attempted to do 
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this for many individuals over some period 
of time. 

To cope with such a problem, we obvi- 
ously must make some choices of what to 
study in attempting to understand per- 
sonalities. To a certain extent, these 
choices are rather arbitrary and are made ac- 
cording to what we are most interested in 
knowing about a person. In some circum- 
stances, we may be satisfied with only gen- 
eral traits of behavior. In others we may 
want most to characterize a person’s atti- 
tudes, in others his motives, and in still 
others his way of dealing with personal 
problems. 

No matter what personality characteris- 
tics are chosen for study, there are always 
two requirements that must be met in 
order to select those that are meaningful 
and useful. In the first place, a personality 
characteristic must really be characteristic. 
Tt does us little good, for example, to know 
that Mr. A was angry on a certain Tuesday 
morning. Anyone might have been angry 
in the situation he faced that particular 
morning, and he may not have been angry 
at any other time for a month, Rather what 
we would like to know about Mr. A is 
whether he is characteristically an angry or 
hostile person or whether he is usually of a 
serene, sunny disposition which is provoked 
to anger only occasionally or in the most 
exasperating of situations. If he is usually 
serene, and only occasionally angry, we 
characterize him as a serene person. 

Secondly, the aspects of personality that 
we choose for study should be distinctive 
ones. Almost all adult males in the United 
States work for a living and almost all go 
to barbershops to get their hair cut. It does 
us little good to note, therefore, that a per- 
son works for a living or gets his hair cut, 
for these are not characteristics that dis- 
tinguish him from most other people. On 
the other hand, some people work harder 
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than others or have their hair cut more 
often than others, so these differences do 
distinguish people from one another, 
Then we might regard "industriousness" or 
"wel-kempt appearance” as distinguishing 
personality characteristics. 

Confining ourselves to those aspects of 
personality that are characteristic and dis- 
tinctive simplifies considerably the problem 
of studying personality. Even so, there are 
an enormous number of distinctive char- 
acteristics. Moreover, these characteristics 
are not always easily separated from each 
other. Is there a clear-cut distinction, for 
example, between honesty, on the one 
hand, and conscientiousness, integrity, or 
dependability, on the other hand? What is 
the difference between a person’s need to 
depend on others and his need for affection? 
In these and many other instances we find 
that personality characteristics often over- 
lap and are highly correlated with cach 
other. Hence we have several possible sets 
of characteristics that may not be clearly 
different from one another. Each set, how- 
ever, may serve some particular purpose in 
describing personality. In this section, we 
shall consider several sets of characteristics 
under the following headings: (1) traits; 
(2) types; (3) abilities, interests, and atti- 
tudes; (4) motives; and (5) modes of ad- 
justment. 

Traits. A trait is any aspect of personality 
that is reasonably characteristic and distinc- 
tive. The trait probably constitutes our most 
comprehensive means of characterizing a 
person. The problem, however, of deciding 
which traits are useful and which are not 
is a difficult one. The unabridged diction- 
ary contains approximately 18,000 adjectives 
that are used in our language to describe 
how people act, think, perceive, feel, and 
behave.” It also contains about 4,000 words 
that might be accepted as traits—such 
words as humility, sociability, honesty, and 
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forthrightness. Of course many of these 
terms are synonyms or near synonyms, and 
others are so rare and unusual as to be of 
little value. When these synonyms and 
rare words are carefully edited out, we are 
left with about 170 words. This is still an 
unwieldy number to use for scientific pur- 
poses. Thus it is apparent that some method 
of reducing this large number of possible 
traits to a few most common and relatively 
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different traits would be most advanta- 
geous. 

Just such a method is available in the 
statistical technique known as factor analy- 
sis.“ The details of this technique involve 
mathematics beyond the scope of this book, 
but the principle of it can be explained by 
considering a hypothetical example. Sup 
pose that we administer six different tests 
to a group of people. Let us call the tests 


Fig. 9.1. The clustering of traits. Each circle represents a possible trait on which individuals were 
rated. After the ratings were completed, they were correlated with each other. The number along 
the line joining two circles is the correlation obtained. In this case, impulsiveness, gregariousness, 
proneness to witticisms, and facts vs. principles are highly correlated and can be considered to be 
essentially one trait. (After Cattell, R. B. Personality. New York: McGraw-Hill, 1950, p, 11.) 
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A, B, C, D, E, and F. When the tests 
have been scored we can calculate correla- 
tion coefficients (page 202) between every 
possible pair of tests. There are fifteen such 
pairs. From Chapter 8, you will recall that 
a coefficient of 1.00 is a perfect correlation 
and a coefficient of .00 is no correlation at 
all. Let us assume that all correlations in 
this case are either 1.00 or .00 and that 
they are as follows: 


Tests A B c D E 
B 1.00 
c 1.00 1.00 
D 00 00 00 
E 00 .00 00 1.00 
F .00 .00 .00 1.00 1.00 


In actual practice we seldom obtain corre- 
lations of exactly 1.00 or .00, but taking the 
extremes of high and low correlation illus- 
trates the ideal case. 

What does such a set of correlations 
mean? Notice that there are two clusters of 
correlations. One cluster is formed by tests 
A, B, and C; the other by tests D, E, and 
F. The tests in cach cluster correlate per- 
fectly with each other but not at all with 
tests in the other cluster. Consequently we 
have isolated two factors in the tests. Be- 
cause there are only two factors, there is 
no need in the future to use six tests. Tests 
B and C measure exactly the same thing as 
test A, and tests E and F measure exactly 
the same thing as D. We can select any one 
test in cach cluster and measure a factor. 
What at the outset seemed to be six char- 
acteristics can be reduced to merely two. 

In actual practice, correlations in a clus- 
ter would be high but not perfect, and 
correlations between clusters would be low 
but probably not zero. Moreover, some cor- 
relations within a cluster would be higher 
than others. Consequently, we usually can- 
not test a factor simply by selecting one test 
within a cluster. Hence more work is neces- 
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sary to construct a new test that combines 
features of the tests within a cluster. 
Nevertheless, our hypothetical example 
illustrates the principle of factor analysis. 
In such an analysis, a few common factors 
in a large number of tests (or other meas- 
urements) may be isolated by discovering 
those tests that correlate highly with each 
other but not with other clusters of tests. 
A practical illustration of the technique is 
given in Figure 9.1, which concerns ratings 
of personality traits. 

What happens when factor analysis is 
used to reduce the number of personality 
traits? In one study it was found that the 
170-odd trait names resulting from our 
dictionary search could be reduced to only 
12 factors.“ As a first step in this study 171 
traits were reduced by combining under one 
trait all the traits that correlated highly 
with one another but not very highly with 
another set of traits. By following this pro- 
cedure, 35 broad traits or trait clusters were 
obtained. Then a small group of experi- 
enced judges rated a large group of adult 
men whom they knew reasonably well on 
each of these 35 broad traits. When all the 
ratings were made, they were put through 
a factor analysis. The result was a reduction 
of the 35 traits to only 12 basic traits or 
factors (see Table 9.1). In other words, 12 
basic traits proved to be about as good as 
35 in describing personality because a per- 
son's rating on cach of the 35 traits could 
be predicted from his ratings on the 12 
basic traits or factors. 

One should not jump to the conclusion 
that there are just twelve basic personality 
traits. The study we cited is just one of 
many studies. The number of traits one 
obtains in such a study depends on several 
conditions, including the kinds of people 
observed, the settings or walks of life in 
which they are studied, the people doing 
the rating, and the number of possible traits 
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TABLE 9.1. One set of primary traits of personality obtained by the method of factor analysis. 
A group of experienced judges rated adult men on thirty-five broad traits. Factor analysis was used 
on the results to identify the traits that for all practical purposes were duplicates, and the long list of 


traits was consolidated into twelve primary traits. 


— Y»- End 
versus 


1. Cyclothymia 
Emotionally expressive, frank, placid 


11. General mental capacity 
Intelligent, smart, assertive 


Ill. Emotionally stable 
Free of neurotic symptoms, realistic about life 


IV. Dominance 
Self-assertive, confident, aggressive 


V. Surgency 
Cheerful, joyous, humorous, witty 


VI. Positive character 
Persevering, attentive to people 


Vil. Adventurous cyclothymia 


Likes meeting people, strong interest in opposite sex 


Vill. Sensitive, infantile emotionality 


Dependent, immature, gregarious, attention-seeking 


IX. Socialized, cultured mind 


Polished, poised, composed, introspective, sensitive 


X. Trustful cyclothymia 
Trustful, understanding 


ХІ. Bohemian unconcernedness 
Unconventional, eccentric, fitful hysterical upsets 
Xll. Sophistication 


Logical mind, cool, aloof 


Shizothymia 

Reserved, close-mouthed, anxious 
Mental defect 

Unintelligent, dull, submissive 
Neurotic emotionality 

Variety of neurotic symptoms, evasive, im- 

mature 
Submissiveness 

Submissive, unsure, complaisant 
Desurgency 

Depressed, pessimistic, dull, phlegmatic 
Dependent character 

Fickle, neglectful of social chores 
Withdrawn schizothymia 

Shy, little interest in opposite sex 
Mature, tough poise 

Independent-minded, self-sufficient 
Boorishness 

Awkward, socially clumsy, crude 
Paranoia 

Suspicious, jealous 
Conventional practicality 

Conventional, unemotional 


Simplicity 
Sentimental mind, attentive to people 


Modified from Cattell, R. B. Description and measurement of personality. Yonkers, N.Y.: World, 1946. 


the judges use in making their ratings. 
Despite these limitations, research in this 
arca is continuing, and there is reason to 
believe that someday psychologists will 
have a small manageable number of traits 
which will adequately describe the more 
important ways in which personalities can 
differ. 

Types. Before describing other sets of 
personality characteristics, we should point 
out a fairly common error in describing 
personalities. This is to classify people ac- 
cording to types. This error is often made 


in such statements as, "John is the sub- 
missive type," “Harry is the extroverted 
type,” or "Dick is a Don Juan [typc]." 
Such statements may serve to convey more 
or less correctly one of a person's rather 
distinctive traits, but they overstep the mark 
in classifying him as a type. 

Such notions of types of personality stem 
from a few dramatic instances of some- 
body’s behavior, from contact with rela- 
tively rare personalities, or from fictional 
characters who have purposely been over- 
drawn to make them interesting and dra- 
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Extrovert Ambivert Introvert 


Fig. 9.2. Conceptions of types. It is common, but in- 
correct, to (a) classify people into either one type or 
another or to (c) classify most of them into three types. 
It is more correct (b) to think of people as distributed 
along a continuum with most people in the middle be- 
tween two extremes. [After Stagner, R. The psychology 
of personality (2d Ed.). New York: McGraw-Hill, 1948, 
р. 242. 


matic. We then unthinkingly use these rare 
instances as models for people in everyday 
life. The big bully who beats up all the kids 
in the community becomes a model for an 
"aggressive type.” The relatively rare per- 
son who is the “life of the party" may be 
the model for the “extroverted type.” And 
such fictional characters as Don Juan, 
Pollyanna, or Scrooge are presented as such 
distinctive personalities that they serve as 
models for their respective types. Actually 
we meet such models so rarcly in everyday 
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life that they can hardly be valid ways of 
describing characteristic differences among 
people. 

Another objection to “typing” people is 
that it lumps together a number of different 
personality traits. The “introverted type” 
is supposed to be withdrawn, sensitive to 
criticism, and inhibited in emotional ex- 
pression; the “extroverted type” is supposed 
to be thick-skinned, spontaneous in emo- 
tional expression, and little affected by 
personal failures. It more often happens, 
though, that one person may be as sensitive 
as the introvert, yet as sociable as the extro- 
vert, and another person may be as thick- 
skinned as the extrovert but as ill-humored 
and unfriendly as the introvert. Personality, 
therefore, is not simple enough to be 
dumped into a single basket—the type. 
People are characterized by a number of 
traits. Some of these may be introvertive 
and some extrovertive; seldom do they all 
fit the pattern of any one type. Even in the 
rare cases where they may, it is very un- 
likely that the traits will be extreme enough 
to be accurately described in one type. Most 
people are not extreme types or extreme in 
traits but fall somewhere between the ex- 
tremes. It is therefore quite inaccurate to 
characterize people by type. 

Abilities, attitudes, and interests. Any 
description of personality characteristics is 
incomplete if it does not include such 
things as abilities, attitudes, and interests. 
It may, for example, be characteristic of a 
person that he is "intelligent," “conserva- 
tive," and "sports-loving." Such characteris- 
tics, in fact, are usually included in the list 
of traits used for rating personality. In 
"Table 9.1, you will notice that some of the 
trait names apply to these characteristics. 

Abilities, attitudes, and interests, how- 
ever, are different from most other traits in 
two important respects. First of all, they 
can be accurately measured by objective 
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tests. We have dozens of well-validated tests 
for the measurement of intellectual abilities 
and of specific aptitudes. In Chapters 15 
and 16, we shall describe some of these 
tests. We also have available some attitude 
scales for the measurement of attitudes, and 
we shall discuss these in Chapter 13. We 
also have, finally, objective tests for the 
measurement of interests. These are de- 
scribed in Chapter 16. 

Abilities, attitudes, and interests are un- 
like other traits in a second important 
respect. They are more often measured for 
such special purposes as the selection of 
employees, the selection of students, voca- 
tional counseling, and public-opinion poll- 
ing. Tests of abilities, for example, are 
used at all educational levels, from first 
grade to professional school, to assess an 
individual's fitness for further training. 
Tests of abilities and interests are widely 
used in the selection of employees and in 
vocational counseling. We shall consider 
such uses of tests of abilities and interests 
in Chapter 16. In addition, attitudes of 
people are daily being measured in public- 
opinion polls and market-research surveys 
to assess reactions to political issues and to 
programs of merchandising products. We 
shall consider the measurement of attitudes 
for such purposes in Chapter 13. 

Because abilities, attitudes, and interests 
are specialized topics that are considered 
elsewhere in the book, we shall discuss 
them no more here. The student should 
recognize, however, that these are included 
in the characteristics that are used to de- 
scribe personality. 

Motives. In addition to the personality 
characteristics we have mentioned so far, 
it is also possible to describe a person in 
terms of his motives and goals—why he 
does what he does. George, for example, 
may be quite friendly and attentive, thereby 
exhibiting desirable traits, but his reason 
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may be that he wants to sell me a sizable 
insurance policy. Dave, on the other hand, 
may have the same traits simply because he 
likes my company. There is a world of 
difference. John may want very much to be 
friends but seems reserved and aloof be- 
cause he does not have the social skills to 
show his friendship. Consequently I may 
mistake his motive entirely if I go only by 
his superficial traits. We therefore need to 
have concepts of personality that are cast 
in terms of motives as well as traits. 'l'o say 
this is not to imply that motives and traits 
are mutually exclusive characteristics, On 
the contrary, many traits directly or in- 
directly describe motives. If we consider а 
person honest, efficient, and industrious we 
certainly are saying or implying something 
about his motives. On the other hand, it is 
possible to focus attention more directly on 
motives, leaving aside for the moment how 
these motives may be related to other per- 
sonality characteristics, 

* Basic Motives. In Chapter 3 we have 
already explained how individuals start life 
with a few innate motives and how these 
soon become claborated into many diverse 
acquired motives, The child that at first is 
fearful only when hurt or losing support 
later becomes afraid of many things—hit- 
ting his little sister, knives, absence of 
mama, hot stoves, and arousing daddy's 
anger. Where once there were only one or 
two fears, there are now dozens of them. 
In the adult, motives become even more 
elaborated. When once there were a few 
motives, such as for food, water, and 
warmth, there are now motives for houses, 
money, cars, clothes, swimming pools, and 
dozens more. This claboration of motives 
in the adult makes it somewhat difficult to 
describe personality in terms of motives, 

Adding to this difficulty is the fact that 
people must satisfy their motives in differ- 
ent ways. An old maid may satisfy her 
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maternal motives by keeping a houseful of 
cats, while the mother satisfies the same 
motive by having children. One man who 
gets angry at his boss may vent his anger by 
cursing his wife, beating his children, and 
kicking the dog, while another man may 
find direct satisfaction—perhaps to his 
later sorrow—by telling his boss off. 
Through training and experience, people 
learn to satisfy their motives in different 
ways. How can we ascertain the motives 
that characterize different personalities? 
In the next chapter, we shall consider 
characteristic motives in some detail when 
we study the adjustment of pcople to their 
environments and problems. One set of 
motives, however, that has proved uscful in 
describing personality is given in Table 9.2. 
There you see a lengthy list of motives. 
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These were arrived at in an extensive in- 
vestigation of personality conducted at the 
Harvard Psychological Clinic? There a 
number of young men were intensively 
studied by a group of clinical psychologists. 
These psychologists found such a set of 
motives gave them a satisfactory way of 
classifying the motives of the young men 
they were studying. Those skilled in the 
study of personality, given appropriate in- 
formation about a person, can rate the 
strength of each of these motives in a per- 
son. Thus they can be used fairly accurately 
in the description of personality. 
"Conflict of motives. It is obvious, per- 
haps, that many motives may be present at 
one time, that a person may not be able to 
satisfy all of them at once, and that he will 
have to choose which of them he will 


TABLE 9.2. A classification of major personal motives. 


Motive Goal and effects 
Abasement To submit passively to others. To seek and accept injury, blame, and criticism. 
Achievement To accomplish difficult tasks. To rival and surpass others. 
Affiliation To seek and enjoy cooperation with others. To make friends. 
Aggression To overcome opposition forcefully. To fight and revenge injury. To belittle, curse, or ridicule others. 
Autonomy To be free of restraints and obligations. To be independent and free to act according to impulse. 


Counteraction 
and self-respect on a high level. 


To master or make up for failure by renewed efforts. To overcome weakness and maintain pride 


To admire and support a superior person. To yield eagerly to other people. 


Deference 

Defendence To defend oneself against attack, criticism, or blame. To justify and vindicate oneself. 

Dominance To control and influence the behavior of others. To be a leader. 

Exhibition To make an impression. To be seen and heard by others. To show off. 

Harmavoidance To avoid pain, physical injury, illness, and death. 

Infavoidance To avoid humiliation. To refrain from action because of fear of failure. 

Nurturance To help and take care of sick or defenseless people. To assist others who are in trouble. 

Order To put things in order. To achieve cleanliness, arrangement, and organization. 

Play To devote one's free time to sports, games, and parties. To laugh and make a joke of everything. 
To be lighthearted and gay. 

Rejection To remain aloof and indifferent to an inferior person. To jilt or snub others. 

Sentience To seek and enjoy sensuous impressions and sensations. To genuinely enjoy the arts. 


е — — —— ¼ ——u—— —— ͤ — 


After Murray, H. A. Explorations in personality. New York: Oxford Univ. Press, 1938. 
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satisfy and which he will deny. A college 
student may, for example, want to go to 
the movies, have a sandwich, and chat with 
his friend—all at the same time. He may 
also want to make good grades that term 
and may need a good deal of studying to 
get them. Obviously he cannot satisfy all 
of these motives at once. Furthermore, his 
desire for good grades may derive in turn 
from motives to please his parents, to get 
a scholarship, or to improve his job op- 
portunities so that ultimately he will have 
a better income with all the satisfactions 
that will bring. Some college students in 
this situation will postpone the short-range 
motives for the movies and a sandwich in 
favor of the long-range motives of success 
in college and later life. Some will not. 

Modes of adjustment. Thus we come to 
the conclusion that it is not enough, even 
though it is important, to know a person's 
motives. If we are going to understand 
personality and describe it adequately, we 
also need to know how people satisfy their 
motives and even whether they satisfy 
them or remain frustrated. We must there- 
fore think in terms of a person's adjustment 
to his environment. In many respects, ad- 
justment is the most inclusive concept of 
personality that we have, for it includes 
traits of behavior and motives for behavior 
as well as the adjustments made with these 
traits and motives. 

The concept of adjustment makes it pos- 
sible to develop a rather complete under- 
standing of personality. Using a great 
variety of methods for studying personality, 
which we shall consider in the next section 
of this chapter, psychologists and psychia- 
trists have been able to classify typical 
modes of adjustment that are used by dif- 
ferent people and in various ways to satisfy 
their motives. In the next chapter, which is 
concerned entirely with the problem of 
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personal adjustment, we describe these 
modes in considerable detail, so we shall 
not go into the matter here. 


D METHODS OF MEASURING 
PERSONALITY 


In order to apply to any practical situa- 
tions the facts we have learned about per- 
sonality characteristics, it is necessary to 
have ways of measuring the characteristics 
of any particular personality. Indeed, meth- 
ods of measurement are important tools for 
increasing our knowledge of personality and 
for applying what we already know. So we 
shall now devote our attention to these 
methods. 

We are not always interested, of course, 
in having complete measures of personality, 
for often we need only the measures that 
suit a particular purpose. Personnel psy- 
chologists, for example, may want to select 
people whose personality characteristics 
make them good salesmen. A military psy- 
chologist may want to measure neurotic 
tendencies that make people unfit for 
hazardous duty. Experimental psychologists 
may want to measure anxiety in order to 
control its influence in their experiments 
on perception or learning. Consequently a 
variety of methods of measuring personality 
have been devised to suit these various 
specific purposes. 

Pencil-and-paper tests. Ihe most con- 
venient type cf measure to use for almost 
any psychological purpose is a penciland- 
paper test that may be given cheaply and 
quickly to large groups of people at the 
same time. Such a test of personality is 
therefore rather popular. During the last 
20 years, psychologists have constructed 
scores of them.“ 

= Questionnaires. Almost always, they are 
in the form of questionnaires, in which the 
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persons being tested must answer questions 
or say "yes" or “no” to simple statements. 
Samples of statements are as follows: 

p. 
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I generally prefer to attend movies alone. 

I occasionally cross the street to avoid meeting 
someone I know. 

I seldom or never go out on double dates. 


The person taking the test must say "yes" 
or "no," or "true" or "false," to each such 
statement, thus indicating whether he 
thinks it applies to him. In some question- 
naires a person may also be allowed to check 
“doubtful” or “uncertain.” 

This sort of test of personality first 
gained widespread use in the First World 
War. It was used then to weed out emo- 
tionally unstable draftees. The statements 
in the test were chosen to reflect psychiatric 
symptoms that might predict future emo- 
tional breakdown. They included such items 
as the following: 

I consider myself a very nervous person. 

I frequently feel moody and depressed. 


Since the First World War, personality 
questionnaires of this type have grown 
without bounds. They are mostly designed 
lo measure emotional maladjustment or 
such general traits as extroversion-introver- 
sion. In the popular magazines these days 
you will even find such questionnaires de- 
signed to tell you whether you have a good 
chance of getting married or what kind of 
person you ought to marty. When well 
designed and carefully evaluated by scien- 
tific methods, questionnaires may provide 
reliable advice concerning such problems. 
The questionnaires offered in popular 
magazines, however, seldom mect very 
rigorous scientific requirements, and their 
use is therefore highly questionable. 

* Disadvantages. Personality question- 
naires, in fact, are not particularly good 
measures of personality. They have two 
main defects. First of all, they often lack 
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validity. That is to say, no one has found 
out whether they actually measure what 
they are supposed to measure. Somebody 
simply makes them up and puts them on 
the market without assessing their truc 
worth. In the second place, they are easy to 
fake. In most cases a reasonably intelligent 
person can tell what cach item is driving at, 
and if he wishes he can slant his answers in 
either direction he chooses. A person, for 
example, who knows that a high score on 
emotional maladjustment might keep him 
out of the Army can deliberately get a high 
score. Conversely, a person even though 
quite maladjusted usually can make a low 
score if that is necessary to get the job he 
is after. In the First World War, for exam- 
ple, a group of draftees who made abnor- 
mal scores on a personality test at the time 
of induction were able to make quite nor- 
mal scores on the same test after the armi- 
stice was signed and the war was over. 
"Minnesota Multiphasic Personality In- 
ventory. Not all personality questionnaires 
are subject to these criticisms. Some have 
been made as valid as possible and have 
been constructed cither so that they are 
hard to fake or so that faking can be de- 
tected. An example of such a questionnaire 
is the Minnesota Multiphasic Personality 
Inventory (MMPI).7 This test is designed 
to measure different types of disturbances 
of personality. It was constructed by taking 
a very large number of items, such as “I 
tire easily” and “One should never trust 
even his friends too much,” and giving 
these items to both normal and mentally 
ill people. Those items that were answered 
one way by normal people and the opposite 
way, say, by depressive patients in hospitals 
were used to make up a “depression scale.” 
This procedure for selecting items is a way 
of constructing a valid test. Because depres- 
sive patients were used as the criterion 
group (see Chapter 8), a scale can be ob- 
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Fig. 9.3. An example of a profile 
of scores on the Allport-Vernon 
Study of Values, 


tained that measures what it is intended to 
measure, Other scales were constructed in 
the same manner for the following: 

1. Hypochondriasis—exaggerated anxiety 
about one’s health, and pessimistic inter- 
pretation and exaggeration of minor symp- 
toms 

2. Hysteria—various ailments such as 
headaches and paralyses which have no 
physical basis 

3. Psychopathic deviation—antisocial and 
amoral conduct 

4. Paranoia—extreme suspiciousness of 
others’ motives, frequently resulting in 
elaborate beliefs that certain people are 
plotting against one 

5. Psychasthenia—irrational thoughts 
that recur and/or strong compulsions to re- 
peat seemingly meaningless acts 

6. Schizophrenia—withdrawal into a pri- 
vate world of one's own, often accompanied 
by hallucinations and bizarre behavior 

7. Hypomania—mild elation and excite- 
ment without any clear reason 
In addition, scales were constructed for 
masculinity-femininity from the items that 
Were answered differently by men and 
women. Finally there were scales con- 
Structed to detect lying and the tendency 
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to place oneself in an overly favorable light. 

Although all the items of the MMPI are 
contained in one test, one can obtain 
scores for each person on cach scale by scor- 
ing separately the different items that make 
up each scale. From a set of scores one can 
construct a profile, showing an individual's 
rating on each scale. 

* Allport-Vernon Scale. The Allport- 
Vernon Study of Values is another pencil- 
and-paper questionnaire to test personality.” 
It measures a person's major arcas of inter- 
est: theoretical, economic, aesthetic, social, 
political, and religious. In the first part of 
the test, the subject must give a yes or no 
answer to a series of statements such as 


The main object of scientific research should 
be the discovery of pure truth rather than its 
practical applications. 


A “yes” answer to this question would help 
make up a high score on theoretical inter- 
ests; a “no” answer would count toward 
high economic interests. In the second part 
of the test, the subject must rank four 
alternatives in the order of his agreement 
with them. He would, for example, express 
his agreement with the following statements 
by indicating a rank order for them: 
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Do you think that a good government should 
aim chiefly at 

4) more aid for the poor, sick, and old? 

b) the development of manufacturing and 
trade? 

c) introducing more ethical principles into its 
policies and diplomacy? 

d) establishing a position of prestige and re- 
spect among nations? 


As in the case of the MMPI, it is possi- 
ble to construct a profile of the results. In 
this case, the profile is for the six major 
arcas of interest. You can see an example 
of such a profile in Figure 9.3. 

* Cattell-Luborsky Test. Sense of humor, 
as we all realize, is an important characteris- 
tic of personality, and it can be used as a 
test of personality.“ One test of sense of 
humor is the Cattell-Luborsky Humor Test 
of Personality. It is made up of jokes ar- 
ranged in pairs, and subjects are asked to 
check which one of each pair they consider 
funnier. Such preferences for jokes tell 
something about the subject's repressed 
motives. À person who is repressing motives 
to aggress against other people is likely to 
appreciate jokes that dwell on the mistakes 
or minor misfortunes of others. On the 
other hand, a person who is repressing 
sexual motives tends to rate sexual jokes as 
funnier, 

Situational tests. At best pencil-and-paper 
questionnaires are somewhat artificial. 
They attempt to measure personality by 
asking questions about it. The ideal measure 
of personality would be something that 
samples personality itself, that observes 
people behaving in a fair sample of real-life 
situations. Situation tests have been devised 
to meet this purpose. In these the tester or 
experimenter constructs some type of play 
situation and observes personality in it. 

One classical example of this kind of 
measure is a study of honesty and dis- 
honesty in children.“ Children were put in 
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a number of situations affording an op- 
portunity to cheat without their knowing 
that the experimenters could catch them at 
it. In one situation, children were given a 
large number of coins to arrange in patterns. 
When they completed this task, they were 
asked to put the coins in a cupboard. An 
inconspicuous code on the coins, however, 
permitted the experimenters to tell which 
coins were returned and which were 
“stolen.” Another situation presented the 
child with a problem so difficult—a com- 
plicated finger maze to be traced with the 
eyes closed—that a child had to peck or 
"cheat" to obtain a high score on it. With 
many situations like these, the investigators 
exhaustively studied honesty as a personality 
trait in children. What they found is that 
honesty is not a unitary trait. Children who 
dre honest in one situation may be dis- 
honest in another, and vice versa. 

Another example of the use of miniature 
situations to study personality is to be 
found in the Office of Strategic Services." 
During the Second World War, this or- 
ganization had the task of selecting people 
to work as agents behind enemy lines. 
Psychologists in this agency developed a 
wide variety of situations designed to meas- 
ure important personality traits for this 
kind of work. Candidates were given such 
situations as drilling a squad of men, lead- 
ing a group of candidates in mock-combat 
conditions, and solving such problems as 
improvising a bridge to move heavy cquip- 
ment across a stream. Then, to make the 
Situations as stressful as possible, the psy- 
chologists deliberately made the task more 
difficult. In one case, for example, a candi- 
date was to construct a tower out of heavy 
logs within a fairly short period of time and 
was assigned two helpers to do the job. 
The helpers, however, were stooges who 
deliberately failed to carry out orders. They 
would clumsily knock over parts of the com- 


Chapter 9 


pleted structure and argue with the candi- 
date or make insulting remarks about his 
intelligence, appearance, or race. Faced with 
such frustrations as these, many candidates 
broke down in tears or sputtered with rage. 

Situational tests such as these are some- 
times useful, sometimes not. In the exam- 
ple we just described, the candidates were 
highly motivated to pass the test and tried 


Fig. 9.4. Examples of situational 
tests. Above is the "wall situa- 
tion" used by the Office of Strate- 
gic Services during the Second 
World War. A group of men is 
given the task of climbing and 
crossing the "canyon," taking 
their bazooka (log) with them. 
They have only the materials 
shown and are not permitted to 
look around the wall. Pictured be- 
low is a situation called “improvi- 
sations." The subject (left fore- 
ground) interacts with a role 
player (right) in two psycho- 
dramas representing situations 
of stress and conflict. A trained 
staff looks on while the conversa- 
tion is recorded. Afterward the 
staff rates the subject on a num- 
ber of aspects of personality. 
(Courtesy of Dr. Donald MacKin- 
non, Institute of Personality As- 
sessment and Research, University 


of California, Berkeley.) 
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hard to do it. In many instances, however, 
it is not possible to motivate people prop- 
erly, and in these instances, situation tests 
are not so fruitful. In many cases, too, it is 
not possible to disguise situations well 
enough to keep candidates from seeing 
through them, and then the situation test 
may not work at all. The candidate con- 
siders the whole thing to be a joke. There 


226 


are also grave difficulties in making situa- 
tional tests both reliable and valid (see 
Chapter 8 for definitions of these terms). 
The judgments of observers do not always 
agree with one another and are therefore 
not always reliable. The performance of 
the candidate in the situational test may 
not correlate at all well with his accomplish- 
ment later “оп the job," and consequently 
the test may not be valid. For these reasons 
the practical usefulness of situational tests 
largely remains to be demonstrated. 
Experimental measurements. Scientists 
who are trying to discover basic principles 
frequently use experimental methods for 
measurement that would not be practical 
on a large scale. Research workers in the 
field of personality have similarly devised 
experimental measures of personality. Such 
measures are especially necessary to study in 
detail the basic processes in personality. 
One experiment" illustrates the principle 
that our motives influence our perception 
(also see page 184). A group of college 
students first took the Allport-Vernon 
Study of Values. This test, you will remem- 
ber, yields scores on six different interest 
areas. The experimenters then chose a num- 
ber of words representing cach of the inter- 
est areas. To represent the economic area, 
they chose such words as “dollar” and 
“price”; to represent the religious area, they 
chose such words as “prayer” and “deity.” 
Then they exposed these words very briefly 
on a projection screen and measured the 
length of exposure that was necessary for 
cach college student correctly to identify 
the word. When they had collected all their 
measurements, they found that exposure 
time and interest area were correlated. That 
is to say, subjects with predominantly 
economic interests required a shorter ex- 
posure to recognize economic words than 
words representing areas in which they 
were less interested. Thus, interest or 
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motive was reflected in speed of recognizing 
words connected with these interests or 
motives. 

Several experiments of this kind con- 
vince us that motives may strongly influence 
perception. In general if a person has strong 
motives for aggression, achievement, scx, 
and the like, these will be reflected in his 
perception and his more ready recognition 
of words and objects connected with them. 
On the other hand, as we shall sce in the 
next chapter, he may have motives that he 
is unwilling to admit to himself—motives 
he has repressed so that he is not con- 
sciously aware of them. He has, one might 
say, set up his "defenses" against such 
motives. These defenses can show up in 
his perception, however, by producing 
perceptual blind spots that make him slow 
to recognize words or stimuli that have to 
do with them. 

Experimental measurements also reveal 
that personality characteristics, other than 
motives, affect perception." Consider the 
patterns in Figure 9.5. In each of these 
simple patterns is embedded a more com- 
plex one. Whether people can see the 
embedded pattern or not depends some- 
what on their personality. Those who are 
"situation-bound" and unable to assume a 
detached attitude toward problems have 
difficulty seeing them. Even some of the 
perceptual illusions that are described in 
Chapter 8 reflect personality characteris- 
tics." People who are rigid in their person- 
alities, who try to have everything in life 
fit into a fixed mold, show less susceptibility 
to apparent movement than do less rigid 
people. In these and other ways, experi- 
mental measurements show a connection 
between personality and perception. 

Let us give, finally, one more example of 
the experimental measurement of personal- 
ity." A subject stands blindfolded, with a 
hook and thread attached to his collar. The 
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other end of the thread is tied to a pen on a 
kymograph, which is a device that moves 
recording paper around a drum at some 
constant speed. Thus it will record any 
moving or swaying of the subject. Now the 
experimenter tells the subject that he is 
falling backward. If the subject is suggesti- 
ble, he will start to sway. Indeed, some peo- 
ple are so suggestible that they would fall 
over if the experimenter were not prepared 
to catch them. In any case the degree of 
suggestibility of the person is measured 
experimentally by the mark on the kymo- 
graph record. This measure of suggestibility 
can be correlated with suggestibility in 
other situations. In general these correla- 
tions have been small, indicating that “sug- 
gestibility,” like honesty, is not a unitary 
trait. 

As you can see, most experimental meas- 
ures of personality require elaborate appara- 
tus and procedures. They are therefore not 
useful for everyday situations. They are 
proving helpful, however, in establishing 
principles of personality and in providing 
suggestions for designing other, more 
practicable personality tests. 

Personal interview. All the measures of 
personality that we have been talking about 
so far may be called objective measures, 
because they give an objective score or 
number. We may count, for example, the 
number of times a person prefers “theoreti- 
cal” over “economic” tasks, the number of 
inches he sways in a suggestibility test, or 
the number of times he cheats in a situa- 
tional honesty test. These are all objective 
tests that anyone with normal intelligence 
сап count or score. 

At the present time, however, there are 
many features of personality that we can- 
not measure objectively. It is hard to tell 
objectively how much a person hates his 
sister, how strong an attachment he has to 
his mother, whether he is unhappy because 
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Fig. 9.5. Embedded patterns. An example of patterns 
vsed in experimental studies of personality. Can you 
see pattern A embedded in the other three patterns? 
Persons who are "situation bound" have difficulty do- 
ing this. 


he went to the wrong school, or whether 
he needs more friends and recreation. Even 
when objective tests yield scores bearing on 
such problems, someone must c luate the 
scores and somehow or other arrive at an 
interpretation of them. So our objective 
instruments are not sufficient for measuring 
all aspects of personality. 

Actually, interviewers themselves are 
reasonably good instruments. Some people, 
not all of them professional psychologists, 
are rather good at making judgments of 
personality. They can listen to a person talk, 
see him work, and otherwise sample his 
personality, and then from all the “evi- 
dence” they can arrive at a description of 
his personality. Unfortunately people are 
not equally good at being measuring in- 
struments. Some have a good deal of skill 
in evaluating and understanding people, 
and some have pitifully little. Psychiatrists 
and clinical psychologists are specialists 
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who have been selected for their skill and 
in addition have had several years of ex- 
perience ín subjective measurement of per- 
sonality, 

One of the methods on which such 
specialists rely to a great extent is the per- 
sonal interview, Although unobjective, it is 
designed to make the maximum use of the 
interviewer as а measuring instrument. He 
tries to sample as wide a range as possible of 
the person's. feelings and attitudes by get- 
ting him to talk about his personal experi- 
ences, In so doing, the interviewer not only 
notes what he hears but also observes more 
intangible behavior: the way the person 
talks about certain topics—the catch in the 
voice, for example, whenever mother is 
mentioned, or the tenseness that appears 
Whenever certain other subjects are brought 
up—and in many cases what the person is 
careful not to talk about, From these varied 
observations, the clinician attempts to re- 
construct a picture of a person's major mo- 
tives, his sources of conflict, his modes of 
adjustment, and the overall adequacy of the 
adjustment. 

Although the interview is more widely 
used in the study of personality than any 
other single method, it has some serious 
limitations. For one thing, it depends almost 
entirely on the skill of the interviewer—and 
skill in interviewing is hard to teach. More 
serious than that, however, is the difficulty 
of expressing the results of an interview in 
quantitative terms. Indeed the understand- 
ing one gets through interviewing has little 
value if it cannot be communicated to 
someone che. In general such understand. 
ing can be communicated only in word de 
scriptions, not in objective scores, and this 
makes it difficult to compare people by 
means of the interview. 

Rating scales. A partial remedy for this 
problem is the rating scale. It may be used 
to score impressions of personality obtained 
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in interviews or from informal observation, 
‘There are several forms of rating scales, One 
of the simpler ones lists a number of per- 
sonality characteristics, such as honesty, ге. 
liability, sociability, industriousness, and 
emotionality, and asks the mter who knows 
the person being evaluated to give a rating 
—say, between 1 and 7—on cach character- 
istic, Another method is to provide the rater 
with a number of alternative. descriptions 
and ask him to check which alternative ap- 
plies best to the person being rated. From 
such checks it is usually possible to convert 
the results into numerical scores on 5- or 
point scales, In constructing such scales, 
we usually let 1 stand for one extreme of a 
characteristic, 7 for the other extreme, and 
4 for an average amount of it, An example 
of such a scale is one for aggression, which 
you see in Table 9.3 (also see Figure 9,6). 

Rating scales have the advantage of being 
adaptable to nearly every situation. Any рег. 


TABLE 9.3. An example of o roting scole 
used to measure aggressive behavior to 
ward other persons. 


Instructions: Ploce o check mark after the cate: 
gory that mow closely describes the sbjecr's 
behavior 
— 
A. The degree io which Фе месі disploys hostile or 
hi behavior in his relation wih others 
I. Avoids oggrewion even when ts called tor, Never 
becomes ongry or G others 

3. Seldom becomes angry or tial of others, WH 
do vo, however, И wrongly prodded or octvally 
өтөө 

3. Dow normel onomt of oggrenion when the 
Crommatarces ieem to coll for H. h nether rebectont 
nor overrendy № how Моту, 

A. Frequently engoges la quarrel or orgumerts. k 
often vartos. Tends to be critical of mony things. 

5$. Almont olweys oggrenive. Мез trovble getting 
long si people becouse he is ready to orgve 
ox fight at the drop of a het. 

— . 
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Fig. 94. An item on ө rating scale, The roter checks ө poiat on the seule te ladicote his opinion 
of the subject, The dosh ot the end meant "ne opportunity te observe.” 


son who knows another person well can rate 
him on nearly any particular characteristic, 
We might rate our friends, for example, on 
such characteristics as cooperativeness, gen- 
erosity, and thoughtfulness, Similarly the 
clinician can translate his skilled judgments 
based on interviews into ratings on such 
characteristics as fecling of security, anxious 
news, and adequacy of personal adjustment, 
There are, however, many precautions to be 
observed in constructing and using rating 
scales, and amateurs cannot ordinarily be 
expected to use them successfully. 
Projective methods, Stil! other methods, 
known as projective, are relatively new in 
the measurement of personality. Their pur 
pose is to get the subject to reveal motives 
and personality characteristics without 
knowing that he is doing so. To accomplish 
this purpose, the person is presented with a 
vague, undefined task and в asked to do 
something about it. The basic idea of such 
a method is that when a subject hardly 
knows what he is supposed to do bot mast 
do something he projects his own penom 
ality into his performance. That is why the 
method is called projective. (For more 
about projection, see the next chapter.) 
One great advantage of the method is that 
the subject docs not know what is being 
tested or what interpretations the psycholo 
gists can make of his results. The test is 
therefore hard to fake or slant. There are 
now several different projective tests, but 


the Rorschach Test and the Thematic Ap 
perception Test are the two that are most 
widely known and used. 

s The Rorschach Test, The Ronchach is 
often called the ink-blot test because it con 
sists of ten ink blots like the onc you see in 
Fig. 9.7. Five of the ten are black and gray, 
two of them are black and red, and three are 
entirely in colors. The card are presented 
to the subject one at a time with the ques 
tion, "What might this be?" of “What 
docs this remind you off" After a subject 
gives his responses to all the cards, he is 
then atked to go through them again and 
describe his texpomses in detail. In this part 
of the test, the subject tells what part of the 
ink blot and what characteristics of it sug 
gested his responses 

All responses of the wabject arc scored in 
three main categories 

1. Location—whether the subject used 
some particular part of the whole blot in 
making hw rapome 

2. Determinant—whether the shading, 
соки, form, or "movement" of the blot sag 
gested the reyponsc 

Y Content—ehether the subject мз 
animak, human beings, parts of the 
anatomy, ot various other objects in making 
he 
From the number of responses a subject 
makes in these different. categories, the chi 
nicin infers certain personality traits." A 
large number of "whole" responses may in 
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dicate abstract, theoretical traits, wheres 
a large number of “small part" responses 
may indicate a compulsive person occupied 
with trivialities. If “movement” responses 


s 


predominate, the person is thought to have 
introvertive inclinations, but if “color” re- 
Sponses are more numerous, the person is 
regarded as having warm, free emotional 
characteristics, All the scoring, however, is 
not quite this simple, for the clinician can 
interpret not only the number of different 
kinds of responses but also their pattern, 
Color“ response: 
sponses, for c 
emotional 


coupled with "form" re- 
mple, indicate free, easy 
expression, while “color” 
sponses without good form responses indi- 
cate an uncontrolled, explosive emotion- 
ality. Interpretations also depend upon 
additional cues such as spontancous remarks 
made during the test, signs of emotional 
upset, and the symbolic meaning of the 
subject’s responses Seeing a dark scary cave 
is considered to symbolize sexual fears, or 


re- 


seeing a small child followed by seeing a 
knife is interpreted as indicating hostility 
toward a younger sibling. 
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Fig. 9.7. An example of a Ror- 
ink blot. 
this one are shown to a subject 
with the 
what he 


schach Blots similar to 


indicate 
After all 


instruction to 
sees in it. 
the 


his responses are recorded, 


examiner inquires more deeply 
into the subject's responses, find- 
ing out what it was about each 
that 


sponses, 


card determined his re- 


* Thematic Apperception Test. The sec- 
ond projective test mentioned, the The- 
matic Apperception Test, is nearly as popu- 
lar as the Rorschach. Instead of ink blots, it 
consists of a series of pictures.“ These are 


ambiguous enough to permit a variety of 
interpretations of subjects projecting their 
motives, feelings, and modes of adjustment. 
In Figure 9.8 is an example of the kind of 
picture used in this test. When presented 
with a picture, the subject is asked to make 
up a story of what is happening in the pic- 
ture. In telling the story he is asked to im- 
agine what led up to the scene and what 
its outcome will be. What makes this a usc 
ful projective test is that most people, when 
they make up stories, identify themselves 
with one of the characters in the picture, 
and their stories become thinly disguised 
biographies. In this way they reveal feelings 
and desires that they would otherwise hesi- 
tate to discuss openly or, in some cases, 
would be unwilling to admit to themselves. 

The Thematic Apperception Test, unlike 
the Rorschach, has no standardized scoring 
system. It is interpreted instead by noting 
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recurring themes in the stories: the charac- 
teristic needs and frustrations of the hero, 
the relations of the hero to members of the 
opposite sex and to parents or authority, 
and the over-all emotional tone of the 
stories, whether depressed or. overly opti- 
mistic. Thus the interpretation of this test 
is quite subjective. 

But no matter how projective tests are 
scored or interpreted, they yield subjective 
measures of personality—primarily meas- 
ures of dominant motives, of conflicts or 
frustrations, and of modes of adjustment. 
In a sense, therefore, projective tests are 
little more than standardized interviews. 
Like interviews, their value depends on the 
skill of the person who administers them 
and interprets them. It is difficult to tell, 
however, just who has the skill and who 
does not. Consequently, the validity (see 
Chapter 8) of projective tests has not yet 
been firmly established. They are no “open 
sesame” to the understanding of person- 
ality. 


PERSONALITY 
DEVELOPS 


We have described different ways of look- 
ing at personality and different ways of 
measuring it. Now it is logical to raise ques- 
tions about cause and effect. How do bio- 
logical inheritance, on the one hand, and 
the social environment, on the other, con- 
tribute to personality development? In so 
far as learning is important, what sorts of 
influences mold personality? Is what a per. 
son learns early in childhood more impor- 
tant than what he learns later on, or vice 
versa? What accounts for differences in per- 
sonality? Why do some people develop 
"good" personalities and others “poor” 
ones? 

There are, of course, general and specific 
answers to these questions. To understand 
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a particular person, we need to know what 
particular influences have been at work in 
his life, and these will be different for each 
person. On the other hand, we all are sub- 
ject in varying degrees to many of the same 
sorts of influences. Thus it is possible to de- 
scribe the principal influences in person- 
ality development. We shall do this in the 
following paragraphs. 

Predispositions. As we shall see, learning 
is extremely important in molding the per- 
sonality, but it is not exclusively so. We 
have good evidence that people are born 


Fig. 9.8, An example of the Thematic Apperception 
Test. Each card is shown to the subject with an instruc- 
tion to tell a story about its picture. He is asked to 
explain the situation it represents, discuss events that 
led up to the situation, indicate the feelings and 
thoughts of the characters in the picture, and describe 
the outcome of the situation, [From Murray, H. A. 
Thematic Apperception Test. Cambridge, Moss.: Har- 
vard Univ. Press, (copyright) 1943. By permission of 
the publishers. 
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into the world with certain predispositions 
to develop along certain lines. These pre- 
dispositions, of course, are transmitted 
through the response mechanisms, particu- 
larly the nervous system and the glands, and 
they can emerge only as the response 
mechanism matures. 

Even at birth, when the nervous system 
is only partly mature, we can see some pre- 
dispositions unfolding before there has been 
much chance for any learning to take place. 
If, for example, you have observed closely 
several newborn infants, you have noted 
striking differences between them. Some 
babies are extremely active, others are quite 
sluggish. Some cry and fuss most of the 
time, while others are so placid that their 
mothers call in the pediatrician to see 
whether anything is wrong. So far it has 
been difficult for psychologists to predict 
from these differences what the infants’ 
adult personalities will be like, partly be- 
cause there are so many other factors that 
will later come into play. Certainly there 
are some innate differences. 

We also see such predispositions in some 
of our statistics about mental diseases, 
These are discussed in the next chapter 
and again in detail in Chapter 22, but they 
are also relevant here. The mental disease 
schizophrenia, one of the most prevalent, 
tends to run in families." If one or both 
parents have had Schizophrenia, children 
are more likely to have it. This is only a 
statistical tendency, for many with a pre- 
disposition to schizophrenia develop normal 
personalities if they grow up in favorable 
environments. On the other hand, those in 
unfavorable environments who have no pre- 
disposition also may develop it. So such ex- 
treme forms of personality development are 
not entirely hereditary. Rather, they are a 
product of heredity and environment com- 
bined. The important point, however, is 
that an innate biological predisposition 
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probably does influence personality develop- 
ment in many ways. 

Endocrine glands. Sometimes hereditary 
and biological influences on personality are 
obscure, and we cannot sce exactly how they 
work. In other cases we are able to assign 
the causes directly to the functioning of the 
endocrine glands. (These are explained in 
Chapter 22.) The level at which they func- 
tion probably has something to do with cer- 
tain features of everyone’s personality. In 
the great majority of instances, however, we 
are unable to measure (at least at the pres- 
ent time) any direct connection. Only in 
dramatic cases, when these glands are 
grossly underdeveloped or overdeveloped, 
can we see their effects on personality. Then 
à person's extreme sluggishness or over- 
activity, his lack or excess of emotionality, 
his very aggressive or very passive behavior 
may be blamed primarily on his endocrine 


glands. 
In Chapter 22 we shall deal with the psy- 
chological influences of the endocrine 


glands in some detail. These include other 
functions in addition to personality. Since 
these glands are discussed there, and since 
their influence is only rarely seen in a few 
extreme cases, we shall not dwell on them 
here. 

Physique and temperament. Still another 
way in which innate biological factors may 
influence personality is through body build. 
It has been a common belief for centuries 
that body build and personality are corre- 
lated. Don’t you, for example, think of the 
big muscular fellow as being dominant and 
aggressive? Or of the fat person as being 
jolly and easy going? Or of the frail indi- 
vidual as serious and tense? These are com- 
mon notions with many people and have 
been throughout recorded history. In Shake- 
speare, for example, we find Caesar saying, 
Let me have men about me that are fat, 
Sleek-headed men, and such as sleep o' nights. 


Yond Cassius has a lean and hungry look. 
He thinks too much. Such men are dangerous. 


Beginning before Aristotle and down 

through the years, there have been repeated 
attempts to associate personality and body 
build. Most of the attempts have been too 
simple and have put each person into one of 
two or three types. Thus they have not ac- 
for all the differences among 
people in either body build or personality. 
When subjected to careful scientific test, 
most of them have proved valueless. 
A recent approach to the problem is more 
sophisticated and more adequate.” It pro- 
vides for three components—not types—of 
body build. One component is endomorphy, 
which refers to the relative prominence in 
any person of the abdomen, fat, and deeper 
tissues. A second component is mesomor- 
phy, and this refers to muscles, bones, and 
connective tissue. A third is ectomorphy and 
refers to relative fragility and “linearity” of 
body build. Actually it is impossible in a 
few words to give accurate definitions of 
components, but these definitions 
should serve as rough approximations. 

It might help if one thinks of the extreme 
endomorphic person as appearing round, of 
the extreme mesomorph as being very 
square, and of the extreme ectomorph as 
being very thin. In Figure 9.9, you see 
some pictures of these extremes. Extremes, 
however, are very few, and most people are 
a mixture of the three. Each person can be 
however, with 


counted 


these 


described quite accurately, 
numbers. The maximum number a person 
can have in each component is 7 and the 


minimum is 1; the average is about 4. A 


Fig. 9.9. Sheldon's system of body types. The sketches 
depict extremes in ectomorphy, mesomorphy, and 
endomorphy, and also the average individual who 


has about equal proportions of all three components. 


ECTOMORPH MESOMORPH | ENDOMORPH AVERAGE 
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person who is skilled in doing the rating 
can take a standard photograph of a person 
—undressed, so that clothes will not cover 
up the shape of the body—and assign num- 
bers for each component. One person, thus, 
might be given the designation 4-5-2, 
which would mean a rating of 4 on endo- 
morphy, 5 on mesomorphy, and 2 on ecto- 
morphy. Such a set of ratings is known as 
а somatotype. 

This is a modern, scientific, and rather 
reliable method of stating differences in 
body build. There remains the correspond- 
ing problem, however, of rating personality. 
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Rather than deal with all aspects of person- 
ality, the investigators working on this prob- 
lem restricted themselves to some simple 
traits that, taken together, have been called 
temperament.5 In this case, they chose 
three different components of temperament, 
which they called respectively viscerotonia, 
somatotonia, and cerebrotonia. (For some 
of the traits that characterize each of these 
components, see Table 9.4.) A person can 
get a rating on each of these temperamental 
variables. Such ratings are based on twenty 
traits in each case, some of which are listed 
in Table 9.4. Just as was the case for 


TABLE 9.4, Some items from a rating scale for temperament, A rater who is thoroughly familiar 
with a person rates him on each of the characteristics below. To the highest possible degree of a char- 
acteristic, a rater assigns a 7; to the lowest degree, a 1. 


Viscerotonia 


movement 
2. Love of physical comfort 
—3. Slow reaction 


elaxation in posture and 


- 
—3. 


Somatotonia 


Assertiveness of posture and 
movement 


Love of physical adventure 


The energetic characteristic 


— 


Cerebrotonia 


Restraint in posture and 


movement, tightness 


. Overly fast reactions 


—4. Need and enjoyment of . Love of privacy 
exercise 
—5. Mental overintensity, hyper- 
attentionality, apprehensive- 
ness 

— 6. Love of risk and chance — 6. Secretiveness of feeling, emo- 

tional restraint 
—7. Love of polite ceremony —7. Bold directness of manner —7. Self-conscious motility of the 


—8, Love of society, sociophilia 


2. Evenness of emotional flow 


—13. Tolerance 


—14. Complacency 


—13. 


—16. 


. Physical courage for combat 


. Competitive aggressiveness 


The unrestrained voice 


Overmaturity of appearance 


—13. 


—16. 


eyes and face 


. Fear of society, sociophobia 
. Inhibited social address 


Vocal restraint, and general 
restraint of noise 


Youthful intentness of manner 
and appearance 


— M. Smooth, easy communication 
of feeling, extroversion of 
viscerotonia 


From Sheldon, W. H., & Stevens, S. S. The varieties of temperament. New York: Harper, 1942. 
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somatotypes, a person gets some number be- 
tween 1 and 7 on each of these three scales 
of temperament. 

The investigators who constructed these 
scales for body build and temperament re- 
port substantial correlations between the 
two. That is to say, they find that a high 
rating in viscerotonia goes along with a 
high rating in endomorphy and that high 
ratings similarly tend to be associated for 
mesomorphy and somatotonia and for ecto- 
morphy and cerebrotonia. Undoubtedly 
there is some relationship, but it is too 
carly to tell just how good the relationship 
is and just how well we can predict tem- 
perament or personality from body build. 
This is an interesting problem on which 
a lot of research needs to be done. 

The fact that there is some relationship 
has several possible explanations. One is 
that there are some common biological fac- 
tors that determine both how the physique 
will develop and how the personality will 
develop. Another is a purely social explana- 
tion. A person’s physique determines within 
limits what he can do. His physique and 
abilities also affect other people’s reaction 
to him. These, in turn, affect his reaction 
to himself. In other words, it is quite pos- 
sible that the relation between body build 
and personality is due to a person’s reac- 
tions to the way others regard his physique. 

Abilities. Each person is endowed with 
certain abilities and in the course of grow- 
ing up acquires more through maturation 
and learning. Psychologists divide these into 
general and special abilities, and they com- 


Fig. 9.10. A cartoonist's picture of the temperamental 
characteristics correlated with the extremes of phy- 
sique. See Fig. 9.9 and text. (Reproduced by permis- 
sion, of cartoonist, Michael Ramus.) 
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monly use the word intelligence to refer to 
general ability to learn, abstract, and solve 
problems. In addition people have various 
amounts of special abilities such as musical 
talent and mechanical aptitude. The abili- 
ties, both general and special, are to a cer- 
tain extent a part of an individual's person- 
ality, They also have considerable influence 
in the development of personality. 

There is a fairly common belief, which is 
incorrect, that extremely intelligent chil- 
dren are frail in physique and somewhat 
queer or neurotic in personality. There are, 
of course, some cases of this sort, but as a 
general rule this idea is wrong. Psycholo- 
gists have conducted extensive studies of 
extremely intelligent children—geniuses— 
and they find that such children on the 
average are physically stronger, healthier, 
more stable emotionally, and better ad- 
justed than normal children.” This general 
Superiority of the more intelligent, more- 
over, is not limited to childhood; it is just 
as true of adults. 

There are probably two general reasons 
for this correlation. One is biological, the 

other social. Some individuals are no doubt 
better all-round biological organisms than 
are other people. The same biological fac- 
tors that account for superior strength and 
health can be expected to produce a better 
functioning nervous system and, indirectly, 
better intelligence. On the other hand, su- 
perior intelligence helps a person make bet- 
ter social adjustments. Since personality 
may be regarded as the composite of such 
adjustments, superior intelligence should be 
a factor in the development of a “better” 
personality. The brighter little Johnny is, for 
cxample, the sooner he can learn to under- 
stand that mother may be cross and grouchy 
because she has a headache rather than be- 
cause he is a naughty, unlovable child. And 
the more intelligent child can learn sooner 
to see into the future, to delay a satisfac- 
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tion now for one he may achieve a day or 
two hence. 

Intelligence also influences personality by 
providing a person with means of recogni- 
tion. The bright child achieves rewards from 
parents and teachers for his accomplish- 
ments. Another with mechanical ability may 
become interested in building amateur radio 
equipment and receive the recognition of 
adults and friends for his achievements. 
Thus intelligence and special abilities per- 
mit a child or an adult to develop arcas of 
competence from which he acquires confi- 
dence and feelings of self-worth and self- 
esteem. His special abilities are reflected in 
his personality characteristics. 

Abilities also seem to provide their own 
motivation. A person with a special talent 
usually has a strong motive to exercise it. 
The great musician Handel, for example, 
had a father who strongly opposed his son’s 
interest in music, Nevertheless, even when 
faced with severe punishment, Handel as a 
child would sneak to the garret at nighi to 
practice the harpsichord. As a consequence 
of such strong drives to practice, abilities 
usually show themselves early in childhood. 

In considering the effects of abilities on 
the development of personality, we must 
realize that many factors, both innate and 
learned come into play. For example, the 
personality of a child with subnormal in- 
telligence will develop in one way if he is 
a member of an intellectual family, and in 
another way if his parents are also subnor- 
mal in intelligence. Similarly a child who is 
frail in physique may be affected in one way 
if he is the son of a nonathlctic college pro- 
fessor and in another if he is the son of an 
All-American fullback. The effects of abili- 
ties, as well as of other factors, on person- 
ality depend very much on the particular 
environment in which they are found. 

Culture. Whether one is raised in the 
United States or the jungles of New Guinea, 
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whether he lives in the city or on the farm, 
and whether he is reared in an upper or 
lower socioeconomic class makes a great 
deal of difference in his personality. These 
circumstances and many others constitute 
the culture or subculture in which we live. 
Culture determines to a large extent the 
experiences a person has, the frustrations 
and adjustments he must deal with, and the 
standards of conduct he must meet. Each 
culture has its distinctive values, morals, 
and ways of behaving. It dictates the rules 
for child training and the relationships 
within a family. Thus in various ways it 
influences personality. 

Such influences are most convincingly 
demonstrated by the cultures of primitive 
societies. To study them, cultural anthro- 
pologists have lived for periods among the 
peoples of some of these societies, and they 
have observed the personality traits, cus- 
toms, religious beliefs, and methods of 
child rearing in these societies. The differ- 
ences are really marked. 

The Balinese, for example, have been de- 
scribed as an introverted people who seem 
emotionally blunted. They do not form 
warm personal attachments; rather, each 
member seems to live within himself. The 
Navajo Indians are passive and forbearing 
in the face of physical discomfort. The 
Eskimos are rugged individualists. The 
Arapesh people of New Guinea seem to 
be without egotism or competition. 

These characteristic differences in person- 
ality in various cultures appear to stem from 
the different experiences presented by each 
culture, In the Balinese people, for exam- 
ple, the lack of emotional response has been 
attributed to child-rearing practices. Most 
of the baby tending is done by little girls, 
and each child may be cared for by a num- 
ber of such little “mothers.” Such practices 
prevent intense family relationships from 
building up. In addition, the Balinese 
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Fig. 9.11. Physical defects of gifted and average chil- 
dren (control group). White bars are for gifted chil- 
dren; black bors are for average children. In all cases, 
the height of the bar represents the per cent of chil- 
dren having the porticular defect or characteristic, 
1, frequent headaches; 2, symptoms of general weak- 
ness; 3, mouth breathers; 4, occasional or frequent 
colds; 5, poor or very poor hearing; 6, vision some- 
what defective or poor; 7, nervous; 8, speech defects; 
9, exceptionally timid; and 10, tendency to worry. 
(After Terman, L. M. Chap. 17 in Barker, R. G., Kov- 
nin, J. S., & Wright, H. F. Child behavior and develop: 
ment. New York: McGraw-Hill, 1943, p. 295.) 


mother may make things worse by deliber- 
ately teasing her child. She will play with 
him up to the point of evoking love or 
anger, then lose interest in him or become 
indifferent, It is small wonder, then, that 
the Balinese child soon learns to inhibit 
emotional responses to other people, 
Primitive cultures seem to change more 
slowly and to prescribe ways of behaving 
more rigidly than do civilized cultures, Our 
own culture does not “standardize” person- 
ality quite so much, Within our culture, 
however, are many subcultures that do make 
quite a difference. There is, for example, a 
marked difference between upper-middle 
and lower economic classes. Upper-middle- 
class children are more closely supervised 
and more likely to be punished for playing 
in the dirt, for getting into fights, and for 
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showing sexual interests and behavior. Chil- 
dren of the lower socioeconomic groups, on 
the other hand, learn quite early to be 
physically aggressive. They fear pain less be- 
cause they have discovered that bad cuts, 
suffering injuries, and having one’s teeth 
knocked out, though painful, are generally 
not serious. In addition, as Kinsey’s now 
famous report shows, children in the lower 
class have sexual experience earlier, more 
openly, and more often than those of the 
upper-middle class. Obviously these differ- 
ences in training and experience can be ex- 
pected to produce differences in person- 
ality. 

Family. The family transmits many of 
the cultural influences of which we have 
been speaking, because it largely determines 
the environment of children during their 
carlier years and decides how cultural stand- 
ards are to be imposed and adhered to. The 
influence of the family, however, is even 
more far-reaching than that. It gives or 
withholds affection. It rewards and pun- 
ishes behavior. Its attitude toward its chil- 
dren may be helpful or discouraging, and 
it provides models of personalities which 
the children may or may not try to copy. 

Family relationships are important in 
personality development at all ages, but we 
have evidence that they are especially im- 
portant during the first two years." If a 
baby gets fondling and affection during this 
period, he is more likely to be emotionally 
responsive later in life. Conversely, if he 
lacks fondling then, his emotional respon- 
siveness may be blunted. Children, for ex- 
ample, who are raised from birth in orphan 
asylums, where they receive every physical 
care but little personal handling and atten- 
tion, are less responsive, studies show, than 
are children who are placed in the orphan- 
age after they are two years of age. Early 
parental influences are thus important in 
personality development. 
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There is even evidence that weaning and 
toilet training may have a profound influ- 
ence on personality. Freud believed, from 
his knowledge of hundreds of adult prob- 
lems, that weaning a child too early often 
makes adults who are pessimistic and ver- 
bally aggressive, but that late weaning makes 
for easy-going personalities. He also re- 
garded severe toilet training as likely to 
produce rigid, compulsive personalities, 
Clinical experience tends to uphold Freud 
in these statements. There is some question, 
however, whether it is the early weaning 
and toilet training that of themselves in- 
fluence personality or whether parents who 
force early weaning and toilet training are 
the kind of parents whose relations with 
their children through the years affect their 
personalities in this way. In other words, 
early weaning and severe toilet training 
could just be incidental manifestations of 
parental attitudes that affect personality in 
particular ways. 

Certainly parental behavior does affect 
personality development in many ways. 
Parents are teachers. They administer re- 
wards and punishments to their children, 
and what children learn, as a result, greatly 
influences their personalities. Because they 
teward some behavior and punish other be- 
havior, they help determine the personality 
traits, goals, and values of the child. One 
child may discover, for example, that his 
mother will let him have his own way if he 
throws a temper tantrum. Another child in 
another family may find that temper tan- 
trums do not work but feigning illness does. 
These techniques that a child develops in 
dealing with his parents naturally carry over 
into his contacts with other people. The 
grown man, for example, who sulks because 
he is angry with his wife probably learned 
this trait in dealing with his mother. 

Probably parents’ attitudes toward their 
children are as important as anything else 
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in the way personality develops in the chil- 
dren. Parents who are well adjusted, who 
love and respect their child as a person, do 
much to build up within the child a feeling 
of self-worth and self-confidence. This in 
turn gives the child a great advantage in 
facing his problems. Unfortunately, how- 
ever, many parents reject their children, 
enmesh the children in the cross fire of their 
own emotional problems, or take out on 
the children the ill-treatment that they may 
have experienced in their own childhood. 
In fact, studies have shown many mothers 
and fathers unconsciously relive their own 
childhood problems through their chil. 
A mother may unconsciously react 
to her son with the same emotions and 
feelings that she herself felt as a child to- 
ward her older brother, If she resented and 
disliked her brother, her feelings toward her 
son conflict. She may find herself competing 
with him and thus unable to give him en- 
couragement, love, and praise. It is casy for 


Fig. 9.12. Affection and fondling 
in the early years are important 
in personality development. (From 
Children's Emotions, a McGraw- 
Hill Text-Film.) 
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children in such a situation to feel un- 
wanted and unloved and thus to lack con- 
fidence and emotional security that carries 
over into adulthood. 

Parents, finally, influence personality de- 
velopment by being models. Much of a 
child’s learning is by imitation. By watching 
his father, a son learns how to act like a 
man, and the daughter learns how to assume 
the role of wife and mother by watching 
her mother. If the parents are poor models, 
the chances are that the children will find 
substitute models in their aunts, uncles, or 
grandparents, or they may discover models 
in the comics, movies, or on television, In 
any case they find models and identify them- 
selves with their models. In so doing, they 
may copy many of the personality traits of 
the parents, and even take over their moral 
and cultural standards. The children, more 
than they ever real ake over many of the 


parents’ typical ways of adjusting to prob- 
lems. 


To my mother-in-law 


To my banker 
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To Susie — bless her 


Reprinted from THIS WEEK Magazine. To my dentist 
Copyright 1953 by the United Newspa- 
ters Magazine Corporation. 
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f: INDIVIDUAL 
AND THE SELF 


In the preceding sections we have learned 
how personality is described, how it is meas- 
ured, and how it is molded by environmen- 
tal and hereditary influences. Now we come 
to the problem of understanding the indi- 
vidual personality as a whole. This must 
somehow be done by the clinical psycholo- 
gist or counselor when he attempts to help 
an individual with his problems. Each of us 
tries to do it in dealing with many of the 
people we know intimately. There is no 
royal road to understanding the individual, 
or any set of rules for doing it. There are, 
however, some important points to consider, 
and we shall present them under the follow- 
ing headings: (1) individuality, (2) person- 
ality syndromes, (3) personality structure, 
and (4) the self. 

Individuality. A person is not simply a 
profile of characteristics measured by tests 
or ratings, nor is he a piece of putty molded 
willy-nilly by environmental circumstances. 
Personality tests are only samples of behav- 
ior (see page 376), and environmental in- 
fluences combine in different ways to affect 
personalities quite differently. When we 
have information about personality charac- 
teristics and environmental influences, we 
must remember that these are merely win- 
dows through which we catch brief glimpses 
of the underlying personality. These 
glimpses must somehow be synthesized into 
a coherent picture of an individual. 

* Uniqueness of personality. One of the 
things we must keep in mind is that each 
person is a unique individual. No two peo- 
ple—not even identical twins reared to- 
gether—can be exactly alike. Each person 
has his unique set of abilities and habits and, 
except for identical twins, his unique he- 
reditary endowment. Two individuals with 
Similar rearing are different because endow- 
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ment causes them to react differently to 
environmental influences. Those with simi- 
lar endowments are different because they 
have different, or at least slightly different, 
environmental influences. For this reason, 
it is not wise in dealing with individuals to 
generalize glibly from one individual to an- 
other. Because Tom and Dick have similar 
backgrounds and even superficially similar 
personalities, it does not follow that the 
two men are to be understood in the same 
way. An intimate knowledge of their indi- 
vidual motives, traits, and modes of adjust- 
ment almost always reveals significant differ- 
ences between them that make each one a 
unique personality. 

Continuity of personality. In under- 
standing any particular person, it should also 
be borne in mind that personality has a 
basic continuity. Habits and motives that 
are learned in years of living are not casily 
forgotten or supplanted by new ones. Thou- 
sands and thousands of learning trials are 
in the history of any particular individual. 
Biological factors, of which the individual 
is partly a product, do not change greatly, 
at least not in the adult. In addition to 
learning and endowment, the roles a person 
is called upon to play give continuity to his 
personality. His family, friends, social class, 
and economic circumstances all are rela- 
tively constant. They continue to make de- 
mands on him for certain ways of behaving, 
which we call roles. These roles do not 
change, at least not very rapidly. (For a 
detailed discussion of roles, see Chapter 12.) 

Three factors—endowment, learning, and 
social roles—therefore lead us to expect a 
certain continuity, consistency, and perma- 
nency to personality. For this reason, we 
cannot expect a person to change very 
greatly or very quickly, What he will be 
tomorrow is an extension of what he is 
today. Moreover, if he seems to be a Dr. 
Jekyll and Mr. Hyde—a person of changing 
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characteristics—appearances are deceiving. 
Beneath the exterior is a person whose mo- 
tives and habits make sense in terms of the 
individual's past history. In attempting to 
understand a person, and in knowing what 
to expect of him, it is therefore best to as- 
sume that the future personality will be 
essentially what it has been in the past. 

* Personality changes. We are not saying, 
however, that personality never changes. 
Over a period of time, it usually does. In 
some, it changes more than it does in others. 
Nearly everyone gradually acquires some 
new habits to supplant old ones. Often they 
discover ways of satisfying motives that were 
previously frustrated. Sometimes they 
change their way of life, and this leads to 
satisfactions they did not know before or 
to new roles to be played, Marriage, for 
example, occasionally produces marked per- 
sonality changes—although marriage is usu- 
ally no cure for a personality problem— 
because it affords a new way of life and 
exposes a person to a different set of influ- 
ences. Sometimes, too, personality changes 
take place as a result of intense religious 
experience, changing jobs, moving to a new 
community, achieving success in a line of 
work, etc. In all these cases, however, the 
change takes place because something has 
happened to change motives, satisfy mo- 
tives, teach new habits, or, ina word, change 
а person's fundamental modes of adjust- 
ment. 

Most personality changes occur gradually 
and with no conscious intent. Sometimes, 
however, there is a deliberate attempt to 
bring about personality changes. A person 
may change himself, or someone close to 
him may effect a change, by working at it 
diligently over a period of time (see page 
276). However, psychotherapy and counsel- 
ing, which we shall discuss in Chapter 11, 
are organized methods for bringing about 
such changes. These methods are employed 
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when a person faces a problem he fecls un- 
able to solve, or when he becomes so incapa- 
ble of making social adjustments that an 
important personality change is urgently 
needed. When successful, psychotherapy 
and counseling techniques effect personality 
changes by enabling the individual to dis- 
card old habits and to learn new ones that 
reduce his motivational conflicts (see page 
293) and provide satisfactions for his nceds. 
Such personality changes may therefore be 
regarded as cases of relatively rapid learning. 

Personality syndromes. Also of aid in 
understanding individual persons is the con- 
cept of syndrome. This term comes from 
medical terminology, where it refers to a 
pattern of causes and symptoms of disease. 
In the field of personality it means a pat- 
tern of causes and characteristics of the 
personality. Although cach individual's per- 
sonality is unique, a person may display a 
syndrome which is similar in many respects 
to the pattern of characteristics found in 
other individuals. 

Several personality syndromes have been 
described and measured. In fact, one pur- 
pose of some personality tests, such as the 
MMPI, is to detect such syndromes. For 
example, a hypochondriacal syndrome, 
which may consist of many specific char- 
acteristics, is one of abnormal concern over 
bodily health. A psychasthenic syndrome is 
characterized by excessive doubt, compul- 
sions, obsessions, and unreasonable fears. 
(Both these syndromes are measured on the 
MMPI.) Another syndrome, called the 
authoritarian personality, is marked by 
highly conventional behavior, desire for 
power, hostility, prejudice, and intolerance. 
This kind of personality pattern has been 
extensively studied” and appears to have its 
causes in rejection or excessive domination 
of a child by his parents. Still another ex- 
ample of a syndrome is the so-called com- 
pulsive personality, which tends toward ex- 
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cessive cleanliness, orderliness, obstinacy, 
and stinginess.** 

Our use of the concept of syndrome does 
not imply, as it might seem to, the classifi- 
cation of people into types, which we criti- 
cized earlier in this chapter. Not everyone 
has a personality syndrome, and hence syn- 
dromes cannot be used to classify people. 
The idea of the syndrome is that some per- 
sonality characteristics tend to be highly 
correlated and thus to form patterns. Some 
individuals consequently display syndromes 
that are similar to those of other individuals. 
ТЕ we are aware of a syndrome, when it ex- 
ists, we have a better over-all understanding 
of a person than we would otherwise have. 

Personality structure. We have presented 
briefly a few features of personality that 
help us understand an individual case. It is 
also helpful to consider a conception of 
personality structure contributed by Sig- 
mund Freud from his extensive experience 
with psychoanalysis (page 282). This con- 
ception tends to oversimplify personality, 
but it has its merits. Indeed, in its general 
outlines, it encompasses many of the facts 
of human behavior that we have covered in 
this and preceding chapters. 

Freud considered personality to have a 
structure consisting of three parts: the id, 
the ego, and the superego. The id, as he 
conceived of it, is sort of a storehouse of 
motives and of "instinctual" reactions for 
satisfying motives. Left to itself, the id 
would seek immediate satisfaction for mo- 
tives as they arose without regard to the 
realities of life or to morals of any kind. 
It is usually bridled, however, by the ego. 
This consists of the elaborate ways of be- 
having and thinking that we have learned 
for dealing effectively with the world. It 
delays the satisfaction of motives or chan- 
nels motives into socially acceptable outlets. 
It keeps a person working for a living, get- 
ting along with people, and generally adjust- 
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ing to the realities of life. Indeed, Freud 
characterized the ego with the statement 
that it is “in the service of the reality princi- 
ple” (see page 290). The superego, finally, 
corresponds closely with what we more com- 
monly call the conscience. It consists of re- 
straints, acquired in the course of person- 
ality development, on the activity of the 
ego and the id. The superego may condemn 
as wrong things that the ego might do in 
the satisfaction of the id’s motives. In addi- 
tion, the superego keeps a person working 
toward the ideals he has acquired in child- 
hood. 

This conception sums up well three major 
aspects of personality. In early chapters, par- 
ticularly Chapter 3, we described these as- 
pects in somewhat different terms, The first 
aspect, equivalent to the id, consists of un- 
learned physiological motives and unlearned 
reactions for satisfying them. The second, 
corresponding to ego, is made up of learned 
instrumental acts for satisfying motives and 
also of the perceived self, which we shall 
discuss in the next section. The third, repre- 
sented by the superego, is the set of socially 
derived motives that may affect, and some- 
times conflict with, the activities of the first 
two factors. Thus, Freud's basic ideas of 
personality structure, though clothed in 
somewhat unfamiliar terminology, are in 
general accord with the conclusions of ex- 
perimental psychology.” 

It has been objected that the Freudian 
view of personality structure divides per- 
sonality up into threc compartments, each 
sceming to be a separate personality of its 
own. It is indeed easy to slip into this way 
of viewing the id, ego, and superego, but 
this was not intended. The three terms 
simply represent convenient concepts for 
summarizing major aspects of personality 
that have no clear lines among them. They 
provide a general picture of what, in detail, 
becomes very complicated. 
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The self. It was pointed out above that 
Freud's concept of the cgo corresponds in 
part to what we familiarly call the self. For 
most of us, the self is the real essence of the 
personality. Unfortunately the self is rather 
elusive from the point of view of the scien- 
tist. While we are all convinced of the ex- 
istence of our selves, many problems stand 
in the way of an objective study of them. 
Nevertheless there are some conclusions that 
can be drawn about the self, and these are 
of benefit in understanding personality. 

* Origin of the self. For the psychologist, 
the self represents the individual's aware- 
ness or perception of his own personality. 
We learn to perceive our own body and 
behavior in much the same way that we 
learn to perceive other objects and events 
in the world about us (sce Chapter 7, “At- 
tention and Perception"). The beginnings 
of the perceived self can be traced to early 
infancy, when the infant first starts to learn 
vague distinctions between his own body 
and other objects in his environment. At 
birth the infant is most likely aware only 
of vague feelings of comfort or discomfort, 
but as his capacity for learning and memory 
develops and as his experience widens, the 
child sees that parts of his body are common 
to all his experiences. Muscular and organic 
sensations accompany all his activities, and 
he discovers that pinching objects such as 
his doll does not cause pain whereas pinch- 
ing any part of his own body does. By the 
time the child is two years old, his distinc- 
tion between his own body and other ob- 
jects is well established. 

= Self-berception. While the perception 
of the body as a unit distinct from the 
changing background is probably the core 
around which all later self-perception takes 
place, there are a number of other influences 
that contribute importantly to the develop- 
ment of self-awareness. Such awareness is 
fostered by giving the child a name, by 
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holding him responsible for his behavior, 
and by distinguishing between possessions 
that are his and possessions that belong to 
the parents, brothers, and sisters. By the 
family and society treating the child as a 
unit, he comes to perceive himself as one. 

The kind of experiences that the child 
has are important in determining what his 
self-perception will be like. The child finds 
that his behavior and appearance clicit 
kindness or hostility, respect or rebuke, at- 
tention or indifference from parents and 
fellows. He hears himself described by par- 
ents and playmates in terms of various per- 
sonality traits, and when these traits are 
consistently applied, he often accepts them 
as descriptions of himself. Praise and love 
from the parents, respect and attention from 
playmates, will contribute to the develop- 
ment of a picture of himself as a desirable 
person. On the other hand, rejection and 
excessive criticism at home and indifference 
from others can lead to a derogatory self- 
picture, with resulting inferiority feelings. 

The traits and abilities of a child deter- 
mine in large part the kinds of experiences 
he has and the descriptions applied to him, 
The physically strong child is more apt to 
receive the admiration of his playmates than 
is the weaker child. The intelligent child 
will have a greater opportunity for success 
experiences and praise in school. Hence we 
would expect that the individual's percep- 
tion of his own personality would tend to 
coincide with the way in which others per- 
ceive him. However, this is not always true. 
Probably in no case do we ever perceive 
ourselves exactly as others see us, and in 
some cases there can be marked differences 
between the perceived self and the real or 
objective personality. 

Although a child may be quite physically 
capable and intelligent, if raised by indiffer- 
ent parents and subjected to constant criti- 
cism and belittlement, he may learn to per- 
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Fig, 9.13. Attitudes of parents are 
important in the child's develop- 
ment of self-perception. (From 
Principles of Development, a 
McGraw-Hill Text. Film.) 


ceive himself as an inadequate, undesirable 
person. Most of us have known people who 
constantly underrate their own perform- 
ance. By the same token we have also known 
people with a grossly exaggerated view of 
their accomplishments and capabilities. 
Children surrounded by an admiring and 
doting family who excessively praise even 
poor performance are frequently found to 
have excessive self-evaluations. 

"The self and emotional adjustment. 
There are many instances where knowing 
the self-picture is a big help in understand- 
ing the person’s behavior. This is particu- 
larly true in those cases where there is a 
marked discrepancy between the way the 
person sees himself and the way others see 
him. Behavior is largely determined by how 
the person perceives a situation with refer- 
ence to himself. From our vantage point we 
may think that John should be a popular 
fellow with the girls—after all, he has good 
looks and a ready wit—but if John does not 
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perceive himself as having these attributes, 
he may be just another shy wallflower. 

If the person's self. picture is too different 
from the true or objective personality, seri- 
ous adjustment problems may arise. The 
person is constantly called upon to explain 
away or ignore evidence which is incompati- 
ble with his view of himself. The mediocre 
student who pictures himself as an intel- 
lectual giant is faced with the objective cvi- 
dence of his poor grades and failures. Often, 
instead of changing his self-evaluation, he 
will use rationalizations (bright people are 
not interested in getting grades, they have 
broader interests) to explain the evidence 
„ or he may completely ignore it by 
forcing it out of his mind. When such de- 
vices are used to maintain a distorted self- 
perception, they are called defense mecha- 
nisms, which are described in the next 
chapter. People are quite adept at fooling 
themselves, and there is a wide variety of 
defense mechanisms, as we shall see. 
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UMMARY 


1, In order to study personality, we must discover characteristics that 
distinguish different individuals from one another, We may choose one 
set of characteristics to serve one particular purpose, and another set to 
serve another purpose. 

2. Traits are probably the most comprehensive means of characteri 
personalities. Abilities, attitudes, and interests are also useful characteris- 
tics. A person’s typical motives are still another. We may also describe his 
typical modes of adjustment to problems in life. 

3. Measurements of personality have been devised both to study per- 
sonality and to use in practical situations. There are several pencil-and- 
paper tests of personality. 

4. Situation tests can also be used. In such tests, a person is placed in a 
problem situation with other people, and his way of dealing with the prob- 
lem is observed. 

5. For research purposes, one can make experimental measurements of 
reactions to different stimuli, and these can serve as measures of per- 
sonality. 

6. Interviews, although often used, are not highly reliable or valid 
measures of personality. 

7. Somewhat more objective and valid are rating scales, which require 
the rating of the presence or degree of particular characteristics. 

8. In recent years, projective tests such as the Rorschach and "Thematic 
Apperception Test have come into widespread use. 

9. There is considerable evidence that inheritance and biological pre- 
dispositions are important in personality development. 

10. Abilities affect personality development, because they aid or hinder 
the solution of problems and influence the reactions of other people to a 
person. 

11. A person's culture continually bombards him with pressures, frustra- 
tions, and rewards that influence his personality development. 

12. A person’s family helps mold his personality by training him to be- 
have in certain ways, transmitting to him many of the attitudes he adopts, 
and presenting him with models of behavior that he often copies. 

13. To understand better the individual personality, the following points 
should be kept in mind: (a) each personality is unique; (b) personality is 
continuous and consistent; (c) personality changes usually occur very 
slowly; and (d) some individuals display patterns of characteristics called 
syndromes. 
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14. Freud conceived of three major aspects of personality structure: (a) 
the id as a storehouse of motives and “instinctual” reactions, ( b) the ego 
as the conscious self that attempts to cope realistically with the world, and 
(c) the superego as a conscience that restrains the ego and id and keeps a 
person working toward ideals acquired in childhood. 

15. The self develops through awareness of one's body and through the 
treatment of a child as a unit. A person’s perception of his self has an im- 
portant bearing on his relations with others and on his emotional adjust- 
ment. 
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IN CHAPTERS 3 AND 4, we presented prin- 
ciples of motivation and emotion. In Chap- 
ter 9, we covered the topic of personality. 
The student should have the contents of 
these chapters in mind as he undertakes the 
reading of the present chapter. In particu- 
lar, he should review the concepts of frus- 
tration, anxiety, and aggression, presented 
in Chapter 4, and the description of mo- 
tives and of modes of adjustment included 
in Chapter 9. 

It is a central fact of human existence 
that motives are often frustrated. It is im- 
portant to understand how and why such 
frustration occurs. We shall therefore begin 
this chapter with a section on the frustra- 
tion of motives. In the course of the discus- 
sion, it will become clear that frustration 
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produces anxiety and that people adopt 
reactions to frustration that serve as dc- 
fenses against such anxiety. The description 
of these reactions will be the subject of 
our second section. Then we shall come to 
the problem of abnormal behavior, which 
is the result of a person's relying too heav- 
ily on defensive reactions to frustration and 
anxiety. Patterns of abnormal behavior are 
usually classified into the neuroses and 
psychoses, and these therefore will be the 
headings of the last two sections in the 
chapter. 


Bi Frustration OF MOTIVES 


As we explained in Chapter 3, every mo- 
tive has a goal. For physiological motives, 
the goals are relatively fixed; the hungry 
organism must have food, and the thirsty 
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one must have water, if its motive is to be 
satisfied. For the more complex social and 
personal motives, the goals are more flexi- 
ble. Status, for example, may be achieved 
by social eminence, by professional success, 
or by athletic prowess. Nevertheless, what- 
ever the goals may be, they must be 
achieved or else the motive goes unsatis- 
fied. A motive not satisfied within a reason- 
able time is a frustrated motive. 
Whenever a motive is frustrated, the 
underlying reason for the frustration can 
be found—some object, person, or other 
motives within the person—if we only look 
carefully enough for it, This reason, what- 
ever it may be, is called the souree of frus- 
tration, and it is possible to distinguish 
three general sources of frustration: (1) 
environmental obstacles that prevent the 
attainment of the goal; (2) personal in- 
adequacies or handicaps that make the goal 
unattainable; and (3) motivational con- 
flicts within the individual that deny him 
satisfaction of one motive when he attempts 
to satisfy another, We shall consider cach 
of these sources of frustration. 
Environmental obstacles. Ihe most cle- 
mentary kind of frustration occurs when 
the environment presents a barrier or obsta- 
cle to the attainment of a goal. Of the 
various kinds of barriers we can imagine, 
the most obvious is the lack of a goal object 
in the immediate environment of a person. 
A man who is hungry but miles away from 
food, a driver who runs out of gasoline some 
distance from a filling station, and a man 
with sexual motives stranded on a desert 
island by himself are examples of this kind 
of frustration. In cach case, it is some aspect 
of the environment—physical distance, lack 
of a suitable conveyance, or simply the 
perversity of nature—that constitutes an 
obstacle to the satisfaction of the motive. 
There are also more subtle and complex 
situations that function as environmental 
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obstacles. We usually remain quict in a 
library even when we might like to chat 
because noise is disapproved. We drive at 
moderate or slow speeds on city streets be- 
cause it is illegal and dangerous to violate 
the traffic regulations. It is often impossible 
to visit our families when we should like to 
because they live too far away. We may be 
unable to go swimming on a summer Sun- 
day because it is too cold or there is no 
place to swim. And our desire to be appre- 
ciated or loved may be thwarted because 
the girl or boy we are courting does not 
seem to respond. All these are obstacles, 
presented by people or things in our en- 
vironment, to the satisfaction of our mo- 
tives. They are environmental sources of 
frustration. 

In early childhood, most frustrations arise 
from environmental obstacles. You can be 
sure of this if you simply observe a three- 
or four-year-old child for a few hours. He 
will be frustrated, for example, because he 
cannot get a toy, an ice cream cone, or his 
lunch; because he falls, cannot get on the 
swing, or cannot reach what he wants; or 
because his mother will not let him play, 
go to the zoo, or stay up late. The child’s 
problem of satisfying wants is therefore al- 
most entirely one of dealing with environ- 
mental obstacles. Adults have their fair 
share of such obstacles too, and we have 
mentioned a few examples above, but their 
most serious problems of frustration, as we 
shall see, have other sources. 

At this point, we should call the student's 
attention to the diagram in Figure 10.1. 
This is one of a series of diagrams that we 
shall use to represent different types of 
frustration of motives. In such diagrams, 
the ellipse is used to denote the total en- 
vironment of the person, the dot stands for 
the person, and the vertical line represents 
a barrier or obstacle. Goals are depicted by 
either a + or — sign, called a valence. 
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When the sign is positive, it indicates that 
the goal is something to which a person is 
attracted; when its sign is negative, it repre- 
sents punishment or threat—something the 
person fears or has learned to avoid. The 
arrow is used like a vector in physics to 
indicate the direction of forces acting on 
the individual under the influence of vari- 
ous motives. This particular method of de- 
picting frustrating situations was devised by 
Lewin and helps us visualize the sources 
and effects of frustration.’ Figure 10.1 de- 
scribes the case of frustration by environ- 
mental obstacles. 


Fig. 10.1. Frustration by environmental obstacles, Some 
barrier (vertical line) stands between the person (dot) 
and his goal (+). 


Unattainable goals. In Chapter 3, we 
introduced the concepts of level of aspira- 
tion and level of performance. One's level 
of aspiration is determined by the goals he 
has acquired through learning; his level of 
performance is set by his own abilities and 
by the skills he has acquired for achieving 
his goals. When there is a disparity between 
these two levels, the person suffers a frus- 
tration of motives due to his inability to 
achieve his goals. This situation is basically 
the same as that diagramed in Figure 10.1 
for environmental obstacles, except that in 
this case the obstacle is the discrepancy be- 
tween the levels of aspiration and perform- 
ance. 

Looking about at ourselves and other 
people, we have no difficulty in finding ex- 
amples of this source of frustration. One of 
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the most common instances concerns yo- 
cational ambitions, which we consider in 
Chapter 16. Because of social or parental 
pressure, many young men and women as- 
pire to a profession, such as medicine or 
engineering, for which they are not fitted 
by ability, interests, or work habits. Often 
these goals have been taught so thoroughly 
by parents and associates that people are 
unwilling or unable to give them up. The 
result: frustration. Other examples are the 
desire for more money than one knows how 
to earn, the desire of the unattractive girl 
for suitors, and the desire for social status 
beyond one’s reach. No doubt you can 
think of others. In each case, a person is 
frustrated by his own inability to reach the 
goals he has set for himself. 

Motivational conflict. Although environ- 
mental obstacles and unattainable goals ac- 
count for many of life’s frustrations, the 
most deep-seated source of frustration—the 
one that causes people the most unhappi- 
ness—is a conflict of motives within the 
person. In a moment, we shall see how 
some of these conflicts arise, but first we 
must see what is meant by such motiva- 
tional conflict. Lewin, the author of the 
diagram in Figure 10.1, has distinguished 
three basic types of conflict situation: 
approach-approach conflict, avoidance-avoid- 
ance conflict, and approach-avoidance con- 
flict. 

Approach-approach conflict, as the label 
implies, is a conflict between two positive 
goals—goals that are equally attractive at 
the same time (see Figure 10.2). A physio- 
logical example of such conflict is that of 
being both hungry and sleepy at the same 
time. A social example is that of wanting 
to go to a dance and a swimming party 
when both are scheduled for the same 
night. The proverbial donkey is supposed 
to have starved to death because he stood 
halfway between two piles of hay and could 
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Fig. 10.2. Approach-approach conflict, The individual 
is attracted by two positive goals that are incompat- 
ible with each other. 


not decide which to choose. Actually, nei- 
ther donkeys nor people often “starve them- 
selves to death” merely because they are in 
conflict between two positive goals. People 
usually resolve such a conflict by satisfying 
first one goal, then the other eating, then 
going to bed, if one is both hungry and 
sleepy—or by choosing one of the goals 
and giving up the other. 

A second type of conflict, avoidance- 
avoidance conflict, is diagramed in Figure 
10.3. This involves two negative goals, and 
it is fairly common, Little Johnny must do 
his arithmetic or get a spanking. A student 
may be forced to spend the next two days 
studying for an examination or face the 
possibility of failure, A man may be forced 
to work at a job he intensely dislikes or take 
the chance of losing his income. Such con- 
flicts are capsuled in the common. saying, 
“caught between the devil and the deep 
blue sea.” You can probably think of many 
examples in your own experience of things 
you do not want to do but must either do 
or face even less desirable alternatives. 

Two kinds of behavior are likely to be 
especially conspicuous in such avoidance- 
avoidance conflicts. One is vacillation. As 
we shall see below, the strength of a goal 
is greater, the closer one is to the goal. As 
à person approaches a negative goal, he 
finds it increasingly repelling. Consequently, 
he tends to retreat in the other direction. 
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When he does this, he comes closer to the 
other negative goal and finds it, in turn, to 
increase in negative valence. He is like a 
baseball player caught in a “run down" be- 
tween first and second base. He runs first 
one way, then the other. As he runs toward 
second base, he comes closer to being 
tagged out, but when he turns and runs 
back toward first base, he faces the same 
danger. Such vacillation is characteristic of 
avoidance-ayoidance conflicts. 

A second important feature of this kind 
of conflict is an attempt to leave the con- 
flict situation. Theoretically, a person might 
escape avoidance-avoidance conflict by run- 
ning away altogether from the conflict situ- 
ation. People do, indeed, try to do this. In 
practice, however, there are additional nega- 
tive goals in the periphery of the field, and 
these ordinarily keep a person from taking 
this alternative. A child, for example, who 
does not want cither to do arithmetic or to 
take a spanking may think of slipping away 
from home. This, however, has even more 
serious consequences than staying in the 
situation and “facing the music,” so he is 
wiser not to try it, The adult in avoidance- 
avoidance conflict, however, may try a quite 
different way of running away. This is to 


Fig. 10.3. Avoidance-avoidance conflict. The individual 
is caught between two threats or fears. In addition to 
the goals shown, there are usually other barriers or 
negative goals to restrain the individual. Otherwise, In 
this type of conflict, he is inclined to “leave the field” 
(dotted line) to escape conflict. 
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Fig. 10.4. Approach-avoidance conflict. The individual 
is attracted toward a positive goal, but this goal also 
has a fear or threat (negative goal) associated with it. 
Such conflict is difficult to resolve and tends to evoke 
more anxiety than the approach-approach or avoid- 
ance-avoidance conflict. 


let his thoughts and imagination take him 
away from the uncomfortable situation. He 
may spend his time, for example, in day- 
dreaming, instead of facing up to his prob- 
lem. As a student, you have no doubt found 
yourself doing this at times when you were 
supposed to be studying. In extreme cases, 
à person may conjure up an imaginary 
world, or re-create in his mind's eye the 
carefree world of childhood, in which there 
is no such thing as unpleasant tasks that 
have to be performed. Carried to such an 
extreme, this way of leaving the conflict 
situation is called fantasy or regression, de- 
pending on the form it takes. We shall 
discuss these in later sections of this chap- 
ter, 

The third type of conflict, approach- 
avoidance conflict, is the most important of 
the three because it is the most difficult to 
resolve, In approach-avoidance conflict, a 
person is both repelled and attracted by the 
same goal object. A young bride, for ex- 
ample, may have been brought up in an 
atmosphere that treated sexual activities as 
ugly and sinful. As a consequence, sexual 
matters have for her a negative sign (see 
Figure 10.4). At the same time, her normal 
sexual drive, as well as other social values 


Chapter 10 


involved in marriage, have led her into 
marriage, thus providing the marital situ- 
ation with a positive sign. Now, as she 
enters marriage, she is caught between her 
sexual motives and the attitudes of her par- 
ents, which have become her own values. 
There is no way out of this situation with- 
out altering her motives, which in the dia- 
gram means crasing or weakening one of 
the signs. 

The example of the bride in conflict gives 
us a hint about the way in which approach- 
avoidance conflicts can develop. Note that 
the bride’s conflict arose because of the so- 
cial values acquired in her early training. 
These values serve as obstacles to the satis- 
faction of motives. Since they are within 
the person, the process of acquiring them 
(which we considered in Chapter 3) is re- 
garded as one of internalizing obstacles. 
Such obstacles frustrate a person in the 
same way that the environmental obstacles 
of childhood do. The fact, however, that 
they are internal, rather than external, 
makes them much more difficult for the 
person to deal with. He may find ways of 
circumventing environmental obstacles, but 
he can hardly circumvent that which is 
within himself, 

This analysis of frustration, depicted in 
Figures 10.1 to 10.4, permits us to reduce 
frustrating situations to their simplest ele- 


Fig, 10,5. Double approach-avoidance conflict. Many 
Conflicts that арреаг to be approach-approach or 
avoidance-avoidance conflicts are really double ap- 
Proach-avoidance conflicts. For on example, see text. 
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ments. In everyday life, however, things 
are seldom this simple. More typical are 
conflicts in which there are many different 
goals, especially negative ones, surrounding 
à person with pressures he wishes to avoid. 
There are also some complex combinations 
of the kinds of situations we have described. 
One is the double approach-avoidance con- 
flict, diagramed in Figure 10.5, In this, two 
or more goals may have both positive and 
negative signs. Consider, for example, the 
student who is in conflict between making 
good grades and making the college foot- 
ball team. Superficially, this conflict appears 
to be a simple case of approach-approach 
conflict—conflict between two positive 
goals. The student, however, may have con- 
siderable social pressure from family and 
associates to achieve both goals, He may 
incur the disapproval of his parents if he 
fails to make good grades, and he may lose 
the esteem of his comrades if he does not 
make the football team. Thus failure at 
either one carries with it a threat. Each 
goal, therefore, has a negative value as well 
as a positive one; hence, the student finds 
himself in a double approach-avoidance 
conflict. 

In concluding this analysis of conflict, 
there is one additional point that needs to 
be emphasized. As we indicated above, the 
strength of positive and negative goals varies 
with psychological distance. That is, the 
strength of a goal—the amount that it at- 
tracts or repels—is stronger the nearer one 
is to it. This fact is represented by the 
gradients in Figure 10.6. However, as this 
figure also illustrates, there is a difference 
between the approach gradient and the 
avoidance gradient: the avoidance gradient 
is the steeper of the two.? This means, other 
things being equal, that when a person is 
some distance from a goal having both posi- 
tive and negative valences, the positive va- 
lence seems stronger. On the other hand, 
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Fig. 10.6. Gradients of goal-strength for positive and 
negative goals. Other things being equal, goals are 
"stronger" the closer one is to them, However, nega- 
five goals are somewhat stronger than positive ones 
when a person is near the goal, and positive goals 
are stronger when he is far from the goal, This fact 
accounts for a person being trapped in approach: 
avoidance conflict; he approaches the goal, then stops 
and is afraid to come any closer. 


when one is near such a goal, the negative 
valence seems stronger. Where the two 
gradients cross, some distance from the goal, 
the valences are equal. In other terms, the 
figure indicates that a person in an ap- 
proach-avoidance conflict will tend to ap- 
proach the goal but then, as the tendency 
to avoid becomes stronger, will come to a 
stop some distance from the goal. 
Common motivational conflicts. All sorts 
of conflicts and frustrations are possible, 
depending upon the situations a person 
faces and the goals he has acquired in the 
course of his life. The only way one can 
say what particular frustrations a person 
may be suffering is to have a very detailed 
knowledge of the person and his problems. 
There are certain conflicts, however, that 
are more common than others in our par- 
ticular society. In other socictics, the list 
might be somewhat different. The ones that 
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we shall consider are achievement, inde- 
pendence, sex, and hostility. 

* Achievement. In attaining many of our 
goals, we often are required to compete 
with our associates. If we succeed in our 
jobs, the result may be to frustrate other 
persons who dearly want the promotions 
we receive. In making good grades, we must 
compete with fellow students for the limited 
number of good grades assigned by the in- 
structor. Not everyone can “win,” and 
many of life's rewards are limited to the 
few who excel the others. Consequently, 
in achieving success, we often do it at the 
expense of the other fellow, and he fre- 
quently does not look kindly at the person 
who carries off his coveted prize. Many a 
friendship has been dissolved for this rea- 
son, and many a person incurs animosity 
because of his success. When a person 
achieves success, thus satisfying one set of 
motives, he may risk the frustration of his 
social motives for companionship, affection, 
status, and so on (see Chapter 3). 

* Independence. In describing social mo- 
tives in Chapter 3, we named dependence 
as one of the affiliative needs. Dependence, 
however, tends to engender an approach- 
avoidance conflict. We may find it very 
satisfying to depend on a person, as the 
child does on the parent, for meeting many 
of our needs. However, the person on whom 
we depend usually exercises a good deal of 
power over us, often denying us the things 
we want. It is nice to be able to depend on 
someone, but it is also nice to be so inde- 
pendent that he cannot dictate our be- 
havior or deny us our desires. For just this 
reason, young people develop a desire to be 
independent, thus avoiding some of the 
obstacles presented by the people they de- 
pend on. 

Independence, on the other hand, has its 
disadvantages. A person who is on his own 
may be able to do what he wants, but he 
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also runs the risk of not being able to stand 
on his own feet. If he cannot earn his own 
money, keep a job, and fend for himself, 
he suffers a new set of frustrations. Con- 
siderable conflict about dependence and 
independence then follows. One sees this 
conflict most conspicuously in the adoles- 
cent, who is in transition from the extreme 
dependence of childhood to the independ- 
ence of adulthood. Parents themselves may 
be in conflict about the matter—criticizing 
the adolescent one moment for being a 
“baby” and resenting his efforts at inde- 
pendence a moment later—and they may 
aggravate the adolescent’s problems. Such 
a conflict is normal in adolescents, even if 
it is somewhat painful, but many individ- 
uals never outgrow the conflict and carry 
it with them through the rest of their lives. 

* Sex. A third common conflict involves 
sex and is ordinarily a simple case of ap- 
proach-avoidance conflict between sexual 
drives and the sexual mores. The strength 
of sexual drive, of course, varies from one 
person to another, but most people have 
enough drive to require frequent satisfac- 
tion. Yet many children learn carly in life 
that sex is a subject about which there is 
much emotion and prohibition. They reach 
sexual maturity at about twelve years of 
age, and have well-developed sexual drives 
in adolescence, yet modern society has 
made no provision for satisfying them at 
that age. Among many people, sexual de- 
sires are considered to be immoral and 
indecent, and almost all sexual outlets are 
frowned upon before marriage. The moral 
code concerning sex becomes internalized 
and produces a motivational conflict be- 
tween positive sexual motives and the nega- 
tive goals of the moral code. 

* Hostility. Another common motiva- 
tional conflict is between aggression and 
social motives. Many situations arise from 
day to day in which our impulses are to 
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Avoidance-avoidance conflict. The 
rat attempts to avoid shock adminis 
tered at both ends of the runway, 
but finds the center doorway closed. 
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Double approach-avoidence conflict. 
At both ends of the runway the rat 
recei both shock ond water, (All 
photos from McGraw-Hill Text-Film, 
Conflict.) 


256 PERSONALITY AND ADJUSTMENT 


fight back. When a person makes a slight- 
ing or insulting remark to me, when I get 
a lower mark on an examination than I 
think I deserve, when a person keeps me 
waiting at an appointment—in these and 
many more situations, I tend to become 
angry and to do something that may be 
regarded as aggressive or hostile. Most of 
us have learned relatively early in life not 
to engage in physical combat, because we 
may get hurt and because parents and so- 
ciety do not approve. Consequently, our 
tendency to aggress is usually not expressed 
in physical terms. It is more likely to take 
the form of telling a person off, arguing 
with him, or cooking up some scheme to 
get the best of him. In any event, one can 
say that aggressive or hostile motives have 
been aroused. 

Aggression and hostility, however, are 
usually not condoned socially—except in 
strictly limited situations such as athletic 
events and wars. So aggressive impulses 
(motives) run headlong into conflict with 
the satisfaction of various social motives. 
If one shows hostility, he may lose social 
approval and social status or may run the 
tisk of retaliation; yet if he does not, his 
aggressive impulses go unsatisfied. Hence a 
conflict arises that is difficult, if not impos- 
sible, to resolve. 

Effects of frustration. We have described 
and analyzed several kinds of frustration. 
In the next major section, we shall consider 
the ways in which people react to frustra- 
tion. In the meantime, we should consider 
some of the effects of frustration on the 
individual in order that we can better un- 
derstand the mechanisms people use to 
cope with it. Effects we shall consider are 
(1) anxiety and aggression, (2) emotional 
misery and psychosomatic illness, and (3) 
stupidity and rigidity in solving problems. 

Anxiety and aggression. In the chapter 
on emotion, we explained that the two 
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chief effects of frustration are anxiety and 
aggression. Anxiety is a vague fear that is 
acquired in experiences with many emo- 
tional and frustrating situations. "Through 
learning, anxiety is evoked whenever a per- 
son even feels the threat of frustration, as 
well as frustration itself. 

We also explained in Chapter 4 that 
aggression is a typical reaction to frustra- 
tion. And since aggression is frequently 
punished in our Society, the individual 
learns to become anxious about possible 
punishment when he merely feels aggres- 
sive, even though he may not express his 
aggression. Thus aggressive impulses lead to 
anxiety. 

Because aggression is a motive, it is 
frustrated when it is restrained. Such frus- 
tration also leads to anxiety, which adds to 
the anxiety already clicited by frustration 
and aggression. As a result, frustration, ag- 
gression, and anxiety make a vicious circle, 
one leading inevitably to the other. For a 
fuller account of these points, the student is 
referred to Chapter 4. 

* Emotional misery and psychosomatic 
illness. It should be plain from this discus- 
sion that anxiety is the basic effect of frus- 
tration. No matter how a person is frus- 
trated and no matter how he reacts to 
frustration, he is quite certain to experience 
considerable anxiety. The effects of anxiety 
and a person's efforts to deal with it thus 
become the important theme in the life of 
a frustrated person. 

A most conspicuous feature of anxiety 
is the discomfort, or even extreme misery, 
that it causes a person. Anxious people, by 
definition, are unhappy people. At best, 
they are slightly uncomfortable; at worst, 
they may experience a misery comparable 
to the pain suffered in severe injury or 
physical illness. The person who is anxious 
may not be aware of the frustration and 
conflict that make him miserable; he may 
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not be conscious of the peculiarities in his 
behavior resulting from anxiety; but he is 
most certainly aware of the discomfort and 
pain caused by anxiety. Very frequently, 
for example, people come to psychologists 
or psychiatrists solely to find relief from 
their misery without being aware of what 
causes it. 

As you may recall from Chapter 4, emo- 
tion—and this includes anxiety—is a bodily 
state in which many of the organs of the 
body are stirred up. A person suffering mild 
anxiety for a brief period exhibits and ex- 
periences many of the symptoms we de- 
scribed on page 89, but no permanent harm 
is done. On the other hand, if anxiety is 
severe and chronic, the constant disturb- 
ance of bodily functions can produce or 
aggravate physical illness. Such an illness 
is called a psychosomatic disorder because 
it is a disorder in the body caused by psy- 
chological difficulties. 

The list of disorders that may be psycho- 
somatic in origin is a long one and includes 
intestinal ulcers, high blood pressure, 
chronic headaches, asthma, hives, and diar- 
rhea In many cases, such disorders are 
mainly caused by infection or malfunction 
of organs, but in others they are cither 
caused or aggravated by excessive anxiety. 
It is not always easy, even for the trained 
physician, to distinguish between simple in- 
fections or malfunctions and those that are 
psychosomatic. The problem of psychoso- 
matic disorder is one that has been recog- 
nized clearly only in recent years, and much 
more research is needed before we fully 
understand it. The important point to rec- 
ognize here is that anxiety, as well as viruses 
and bacteria, makes people physically ill. 
On the other hand, it is not advisable to 
label all sorts of disorders as psychosomatic 
just because the person who has them seems 
to have more than his normal share of 
anxiety. 
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"Stupidity and rigidity. Another impor- 
tant effect of anxicty is to limit a person’s 
ability to learn adequate ways of adjusting 
to his conflicts.“ One of the basic effects 
of anxiety is to reduce trial-and-error be- 
havior (see page 151) in the learning proc- 
ess and to fixate a person’s responses. In- 
stead of trying first one thing, then an- 
other, to solve his problem, he keeps using 
the same response over and over again. If 
such a fixated response does not happen to 
be the correct one for relieving а frustra- 
tion, as it usually is not, he is prevented 
from discovering the most effective way of 
solving his problems. Hence the anxious 
person has less chance of hitting on a re- 
sponse that may eliminate his frustration. 

Because anxiety fixates responses and 
prevents a person (or animal) from hitting 
upon the correct response, the frustrated 
person, ridden with anxiety, often seems 
stupid to the innocent observer. To such 
an observer, the solution to the person's 
problem seems ridiculously simple. “All he 
has to do is... ,” the observer may say 
—and he may be right. But it is the per- 
son's anxiety that blinds him so that he 
cannot see or try methods that might climi- 
nate his frustration. Thus the anxiety con- 
nected with frustration creates а vicious 
circle: Frustration makes him anxious; his 
anxiety keeps him from finding a response 
that reduces frustration; therefore, he re- 
mains frustrated. 


REACTIONS TO FRUSTRA- 
TION AND ANXIETY 


Now let us consider what people do, and 
learn to do, to cope with frustration and 
the anxiety it produces. In considering this 
problem, you should remember that anxiety 
is a motive—a powerful motive. From the 
chapters on motivation and learning, you 
will recall that any behavior that is instru- 
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Fig. 10.7. Fixation caused by conflict. The rat above 


has been given an insoluble problem in which it de- 
veloped the habit of jumping to the right window. In 
the top picture, it stares at food in the open window, 
yet (see bottom picture) jumps compulsively to the 
right window, which is locked, and is punished by 
dropping to the floor below. This illustrates how a 
person who has developed a habit when frustrated 
may stick to the habit even when a more adequate 
solution is "obvious." (From Maier, N. R. F. Frustration. 
New York: McGraw-Hill, 1949, Fig. 5 and 5b.) 


mental in satisfying a motive tends to be 
learned. We may therefore expect to find 
that anxiety accounts for much of human 
learning and that such learning, in turn, 
accounts for the ways people react to anx- 
iety. We shall begin by (1) illustrating the 
role of instrumental learning in reactions to 
anxiety, and then (2) introducing a Special 
kind of learning, called repression, that 
figures prominently in reactions to anxiety, 
After that, we shall consider in turn several 
typical reactions to anxiety. 

Instrumental learning. As we have al 
ready seen (Chapter 5), a person or animal 
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that is motivated usually varies his behav 
ior, trying first one response, then another. 
Eventually he may hit upon a response that 
is reinforced, that is to say, one that leads 
to the satisfaction of the motive. If thc 
same response is repeatedly reinforced, it 
is learned and becomes his regular mod 
of adjustment wherever he is motivated 
and in a similar situation. This principle of 
learning applies just as well to anxiety mo 
tives as it does to the motives discussed in 
Chapter 3. It accounts for the habits that 
are acquired as means of reducing frustra 
tion.“ 

Let us illustrate this principle by taking 
the example of a frustrated child at an 
amusement park. The child wants a stick 
of candy and asks his mother for one. The 
mother says, No,“ explaining that it is too 
close to suppertime. “Aw, Mom,” he pleads, 
"can't I have one?" She continues to say 
“No.” He pleads some more. Then he ac 
s his mother of being mean, thus at 
tempting to browbeat her into saying “Yes.” 
Still the answer is “No.” At this point, the 
youngster throws what is commonly called 
a temper tantrum. He rolls on the ground 
screaming, beats his head against the wall, 
or begins to hold his breath—something 
that often scares mothers but shouldn't. At 
this point, from mental exhaustion, fear, 
embarrassment at the scene, or just the de- 
sire to be left alone, the mother relents and 
gives the child the money to buy the candy. 

Thus ends one trial of a learning situation 
which, in less extreme form perhaps, is 
typical of many in life, The motive for 
candy made the youngster try first one ap- 
proach and then another to get the candy. 
All of them failed until he hit upon the 
temper tantrum. Since this succeeded, it 
was reinforced, and the chances are that he 
has learned to use the temper tantrum the 
next time he is similarly frustrated, If not, 
it will take only one or two more repeti- 
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tions for him to learn this particular mode 
of adjustment. Then a habitual method of 
dealing with frustration will have been 
learned. In all probability the child will 
hold on to this method of adjustment until 
it fails. If it does, he may later find some 
other mode of adjustment. Of course, as 
he matures, social pressures may make him 
vary this mode, Even then, it may be only 
slightly modified, and he may use some 
form of temper tantrum throughout life as 
a learned reaction to certain kinds of frus- 
tration, 

‘There are many kinds of frustration and 
many opportunities to learn habitual meth- 
ods of dealing with them. The opportuni- 
tics, the frustrations, and the modes 
adopted will vary with individuals, their 
families, social groups, and circumstances. 
The important point is that through learn- 
ing people tend to adopt typical, habitual 
responses to frustrations and that these 
modes of adjustment are learned according 
to the principles of learning that we have 
described earlier. 

Repression. In reacting to anxiety, peo- 
ple employ a mechanism called repression. 
Discovered by Freud in his work with neu- 
rotic patients,“ repression is a reaction in 
which a person rejects from consciousness 
impulses or thoughts that provoke anxiety. 
In more familiar terms, it means that a 
person refuses to recognize or admit to 
himself the motives or memories that make 
him anxious. By this means, he effectively 
avoids or reduces anxiety. 

Repression is, in part, a kind of “forget- 
ting” (see page 132), for a person con- 

* Freud discovered the phenomenon of re- 
pression while attempting to treat hysterical pa- 
tients—patients who have symptoms such as 
blindness or paralysis without any physical basis 
for them. These patients, he observed, appeared 
unable to remember certain traumatic experi- 
ences, yet were able to recall these experiences 
after undergoing psychotherapy (see Chapter 11). 
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veniently represses the things that might 
make him anxious or uncomfortable. I can 
easily "forget" to pay a bill, because paying 
it might bring me uncomfortably close to 
insolvency. I can forget my dentist's ap- 
pointment, because I am anxious about 
dentists’ drills, Such forgetting, however, is 
not true forgetting, for the memories can 
be recovered when the anxiety connected 
with them has been reduced or eliminated 
—when I get my next pay check or after 
the date with the dentist is past. Hence, 
although repression often takes the form of 
forgetting, it goes deeper than that. It ap- 
plies not only to memories but also to any 
thoughts or motives that arouse anxiety. A 
girl, for example, who is caught between 
rigid moral standards and strong sexual im- 
pulses, may deny to herself that she has any 
sexual inclinations. In this case, it is not a 
memory that is repressed but rather a 
physiological motive. Thus, repression elim- 
inates a conflict or frustration from con- 
scious awareness and thereby reduces anx- 
iety. 

The concept of repression may be clari- 
fied by referring once again to the diagrams 
in Figures 10.1 to 10.5. Ordinary instru- 
mental learning, illustrated by the child's 
learning the temper tantrum, is most effec- 
tive in simple frustration (Figure 10.1) 
when there is merely a barrier to a positive 
goal. By varying his behavior, a person finds 
some means of penetrating or circumvent- 
ing the barrier. Such learning, however, is 
not so effective in an approach-avoidance 
conflict involving both positive and nega- 
tive goals. In this case, the conflict is most 
easily resolved by altering one of the mo- 
tives, and repression may be used to ac- 
complish this result. The case of the girl 
caught in a conflict between moral stand- 
ards (negative goal) and sexual drive (posi- 
tive goal) is an illustration. By denying her 
sexual impulses, she rids herself of the posi- 
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tive goal (motive) and thus reduces the 
problem to one of simple avoidance, which 
is casily solved. Needless to say, by merely 
denying her sexual drive, she does not elimi- 
nate it, and it remains to frustrate her. 
Through repression, however, she does 
climinate the anxiety connected with sexual 
impulses and partly solves her problem— 
for the time being. Repression, then, is a 
means of altering conscious goals or mo- 
tives. In the majority of cases, it seems to 
affect motives with positive goals, but it 
sometimes eliminates from consciousness 
negative goals or even both types of goals. 

In the following paragraphs we list and 
describe some typical reactions to frustra- 
tion. These reactions are sometimes called 
defense mechanisms because they are 
devices that defend a person against 
anxiety by reducing or eliminating it. In 
most of these reactions, you will see the 
repression of motives at work, as well as 
instances of ordinary instrumental learning. 

Reaction formation. It is possible to dis- 
guise a motive so completely that it is 
expressed in a form that is directly opposite 
to its original intent. This defense mecha- 
nism is called reaction formation. We may 
see it in the case of the daughter who un- 
consciously hates her mother but who ap- 
pears oversolicitous of her mother's health 
and comfort. To admit to herself that she 
hates her mother may be so abhorrent and 
may create so many anxicties that she tries 
to overcome the anxiety with excessive 
affection. The common quotation from 
Shakespeare, “The lady doth protest too 
much, methinks,” refers to this disguise. 
For when a person is too solicitous or too 
modest or too affectionate, there is a good 
chance he harbors aggression or other 
impulses that are being repressed and dis- 
guised by the opposite kind of behavior. 

Projection. Still another common dis- 
guise that protects a person against anxiety- 
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producing impulses is projection. It is a 
device that disguises the source of conflict 
by ascribing motives to someone else. If a 
student, for example, has a strong desire to 
cheat on an examination but is unwilling 
to admit it to himself because of his moral 
code, he may become unduly suspicious of 
others and accuse them of cheating when 
they are innocent. Or if he has a tendency 
to be unkind to other people yet knows 
that this tendency is “wrong,” he may ac- 
cuse other people of being unkind to him 
when in fact they are not. 

Projection is well illustrated in a study 
of the attitudes of 97 fraternity members 
toward each other.“ The students were 
asked to rate certain of their fraternity 
brothers on four undesirable traits: stingi- 
ness, obstinacy, disorderliness, and bashful- 
ness. After rating others, each student was 
asked to rate himself. In this way it was 
possible to compare a student’s rating of 
himself with other members’ ratings of 
him. Some members seemed quite aware 
of their own traits, for their self-ratings 
agreed well with the ratings made by other 
members. From the ratings of the group, 
however, it appeared that certain students 
had one or more traits in an undesirable 
degree. It is interesting that these students 
assigned a higher degree of their own un- 
desirable traits to other students than they 
did to themselves. Thus they failed to 
acknowledge undesirable traits in them- 
selves and assigned them—projected them 
—to their fraternity brothers. 

Other examples of projection abound in 
human behavior. When a person believes 
incorrectly that other people are out to do 
him wrong, one can suspect that he is 
harboring strong aggressive impulses that 
he is projecting to other people. The un- 
attractive spinster who will not leave her 
house because she is sure that men are wait- 
ing to attack her must be suspected of 
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Fig. 10.8. The displacement of ag- 
gression. In the experiment de- 
picted here, a rat was rewarded 
for striking another rat by turning 
off shock on the grill in the floor. 
When the second rat was no 
longer present, the first rat turned 
to the “innocent bystander,” the 
rubber doll, and struck the doll. 
Thus aggression was displaced 
from the unavailable object to an 
available object. (Courtesy Dr. 
Neal E. Miller.) 


projecting her own thwarted sex desires. To 
recognize such desires in herself would 
make her anxious, so she defends herself 
by projecting the desires to someone else, 
In the extreme form, such projection is the 
mark of the mental disease called paranoia 

Displacement. Displacement is still an 
other kind of defense against anxiety 
producing motives.’ In displacement, the 
object or goal of a motive is disguised by 
substituting another one in place of it. An 
example is the man who gets angry at his 
boss but is afraid to tell him off, then comes 
home and bawls out his wife. As another 
example, consider the little child who finds 
her newborn brother the new center of 
attention. Her jealousy makes her want to 
harm the baby. The family, however, for 
bids that and teaches her that hurting the 
baby is naughty. Unable to express her ag- 
gression against the baby, she substitutes 
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a safer object, a doll, and may succeed in 
totally destroying it. Thus she displaces the 
baby with the doll and finds an acceptable 
outlet for her aggression (see Figure 10.8). 

Rationalization. Another kind of defense 
against the anxicty aroused by conflicting 
motives is rationalization. In employing this 
mode of adjustment, an individual so ex 
plains his own behavior as to conceal the 
motive it expresses and assign it to some 
other motive. There are many examples of 
this mechanism in everyday affairs. It is 
among the most common and socially ac- 
cepted ways of reducing anxiety. A student 
who is motivated to have a good time may 
rationalize his school failures as duc to 
inadequate teaching, unfairness of the 
teacher, or too little time to study, A 
mother whose real motive is to hold on to 
her son as long as possible may not permit 
him to go out on dates, with the rationali- 
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"Yer lucky. Yer learnin’ a trade.“ 


zation that his schoolwork will be ham- 
pered or that he will fall into unwholesome 
company. A father may beat a child be- 
cause—he rationalizes the child deserves 
or needs it, but his real motive may be ag- 
gression. By rationalizing his behavior, he 
can gratify his needs without having to take 
the blame for them, 

Sublimation апа 


compensation. Two 
similar forms of defense have been given 
special names by Freud and others who 
have observed them to be frequently used 
as modes of adjustment. One is sublima- 
tion. This is the use of a substitute activity 
to gratify a motive. For example, when a 
sexual motive cannot be directly satisfied 
because of external obstacles or internal 
conflict, the motive is sometimes said to be 
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Fig. 10.9. Rationalization. (Copy- 
right 1944, United Feature Syndi- 
cate, Inc., reprinted by permission 
of Bill Mauldin.) 


satisfied by finding some other outlet which 
seems to reduce tension, The unattractive 
girl with normal sexual urges may be un- 
able to find a mate, or an attractive one 
may be unable to accept sexual activity. 
Freud believed that the frustrated urge 
could be partially gratified by channeling it 
into art, religion, music, or some aesthetic 
activity that is socially acceptable. Because 
of the passionate way in which some people 
embrace their aesthetic activities, Freud 
argued that the substitute activity is a 
means of satisfying sexual drives. This 
interpretation of sublimation is open to 
question, for it is doubtful that physio- 
logical motives can be relieved by substitute 
activities, and it is more likely that the 
motives involved, say, in aesthetic activities 
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are not sexual. On the other hand, the 
general idea that motives may be gratified 
by substituting one set of activities for 
other, more typical activities, seems to be 
sound and acceptable. 

Compensation is also a method of ad- 
justment which usually involves a substi- 
tute activity for a frustrated motive, How- 
ever, in compensation, there is usually the 
implication of failure or loss of self-esteem 
in one activity which is compensated for 
by efforts in some other realm of endeavor. 
The concept of compensation does not 
carry with it the implication of an outlet 
for sexual frustration. The unattractive 
girl may become a bookworm and achieve 
high scholarship, thereby commanding 
the respect and prestige that she was 
unable to win with good looks. The man 
who is short may develop his skill in box- 
ing to secure the recognition as a “man” 
that his small stature denied him. An 
uneducated parent may derive a great deal 
of substitute satisfaction by having his son 
well educated. Life is full of such com- 
pensations through which a person achieves 
satisfaction that he otherwise could not 
obtain. 

Fantasy. Sometimes it is possible to 
gratify a frustrated motive, at least in part, 
by resorting to fantasy or daydreaming. 
Fantasy is common among most people 
and is particularly prominent during ado- 
lescence. As a form of adjustment, it rarely 
leads to constructive action and thus may 
leave a person's basic conflicts unsolved. 
On the other hand, in small amounts, day- 
dreaming about success, sexual conquests, 
and the like can produce a certain amount 
of satisfaction. A person who has been 
embarrassed in a social situation feels some- 
what better if he indulges a little fantasy 
about all the things he could have said or 
would say in the situation. If a girl does 
not get invited to the junior prom, she can 
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at least have some fun dreaming about 
what it would have been like. It has been 
estimated that more than 95 per cent of 
college students spend some time day- 
dreaming. Their most frequent subjects for 
daydreaming are academic honors, success 
with the opposite sex, and a future of fame 
and fortune. 

Fantasy is rarely serious in its conse- 
quences unless it is continuously used as a 
way of dealing with frustrated needs. The 
schizophrenic form of mental illness, which 
we shall describe a little later in this chap- 
ter, is an example of fantasy carried too 
far, for in this illness the patient with- 
draws so deeply into fantasy that he can 
no longer get along in the world. In most 
people, however, fantasy is a harmless 
device for satisfying some needs that might 
otherwise be frustrated. 

Regression. Closely related to fantasy is 
a reaction called regression, This is a retreat 
to early or primitive forms of behavior, We 
say “early or primitive” because there is 
some question whether regression is one 
or both of these. On the one hand, regres- 
sion seems to be a relapse to habits and 
ways of behaving that the person learned in 
childhood; on the other, it seems merely to 
represent a simpler, more primitive, and 
less intellectual approach to solving a prob- 
lem. Whatever its interpretation, regres- 
sion takes the form of a childish, rather 
than an adult, reaction to frustration. 

Regression is frequently encountered in 
children of four or five years of age who are 
beginning to face an increasing variety of 
complex frustrations.^ Perhaps the particu- 
lar occasion that evokes regressive behavior 
is the birth of another child or the begin- 
ning of school adjustments. In any cvent, 
the child at this stage frequently reverts to 
baby talk and acts like a baby of two rather 
than a child of five. 

Regression is by no means limited to 
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family and friends. A person with a psycho- 
sis, on the other hand, appears to the lay 
observer as much more “peculiar,” and he 
is more likely to be so severely handicapped 
or dangerous that he must be kept at home 
or in an institution. One can better under- 
stand these general classes of illness, how- 
ever, by considering in detail some of the 
personality patterns that appear in each 
class. 

Before doing this, there is an important 
comment to make. When students first 
read about abnormal behavior, they some- 
times become alarmed because they can 
see in themselves or their friends some of 
the symptoms that are described. Actually, 
normal pcople do sometimes have in mild 
degree or in times of stress some of the 
symptoms of the neurotic and psychotic. 
That fact, however, does not make them 
abnormal. Before they can properly be 
called abnormal, the symptoms must form 
a syndrome (see page 242), they must be 
severe, and they must be so chronic that 
they seriously handicap adjustment. The 
student should keep this in mind in read- 
ing the following sections on the psycho- 
neuroses and psychoses. 


a PSYCHONEUROSES 


There is no sharp line between normal 
people—successes in — adjustment—and 
those who must be considered failures in 
adjustment. Hence the person suffering a 
neurosis is not different in kind, but only 
in degree, from the normal person. He has 
simply used defense mechanisms to such a 
degree and has fooled himself so thoroughly 
with them that his functioning is impaired. 
He has become too anxious or too miser- 
able or too troublesome or too incapacitated 
in his work and relationships with people. 
Classification of neuroses. Neuroses have 
usually been classified into three basic 
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Fig. 10.10. The extent of mental illness. One out of 
twenty is admitted to a mental hospital sometime in 
his life, and two out of twenty are incapacitated by 
emotional disorders. (After Bernard, H. W. Toword 


better personal adjustment. New York: McGraw-Hill, 
1951, p. 3.) 


kinds: the hysterias, the psychasthenias, 
and the anxiety reactions. Each of these 
involves a typical set of symptoms that will 
be described below. The student must 
recognize, however, that the classification 
of neuroses by groups is rather arbitrary. 
Seldom does a person fall entirely into one 
category. More often, he has symptoms of 
more than one kind, and any attempt to 
label his illness simply identifies his most 
prominent symptoms. 

Hysteria. The character of a hysterical 
neurosis may be explained by citing the 
example of a woman who developed а 
paralysis in which her legs were held to- 
gether like two stiff pillars. Neurological 
examination indicated no physical disorder, 
so physicians looked into other aspects of 
her case. They discovered that she was the 
mother of several children, that she had 
reason to fear having any more, that her 
husband desired frequent intercourse, and 
that she had strong prohibitions against 
both birth control and denying her hus- 
band’s sexual demands. Here were all the 
elements of a complex conflict situation. 
After interviewing the woman at length and 
investigating the case thoroughly, physi- 
cians concluded that her paralysis was an 
unconscious device for eliminating conflict. 
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This case illustrates the essential ele- 
ments of hysteria: the conversion of motiva- 
tional conflict into physical symptoms. The 
particular symptom that appears in hysteria 
varies with the individual, his conflict, and 
his habits. It may be the paralysis of al- 
most any part of the body, loss of feeling 
in the hand, a blindness or deafness, or 
any other sort of incapacity. We emphasize, 
however, that hysterical symptoms have no 
biological basis, as a physician can usually 
determine in a physical examination. The 
symptoms are simply devices for coping 
with conflict and anxiety. 

Hysterical reactions illustrate well the 
process of repression, for in no other neu- 
rotic reaction is repression so complete. In 
most such reactions—displacement, reac- 
tion formation, projection, and so on— 
some, but not all, aspects of a conflict are 
repressed; one goal is altered, leaving others 
intact. In hysteria, however, the entire con- 
flict is repressed. The individual completely 
rejects all thoughts and motives that may 
be involved and does this so effectively by 
resorting to physical symptoms that dis- 
pose of them all. The woman with the 
paralyzed legs, for example, no longer had 
to worry about birth control, resisting her 
husband's sexual demands, or having more 
children. With her hysterical symptom, 
she had completely eliminated the conflict. 

"The particular symptom that the hysteric 
employs may first occur by accident or by 
real physical illness. A person, for example, 
may be in an automobile accident that 
causes a real, temporary paralysis. Although 
the injury is obviously a handicap, it may 
also prove to be a boon in satisfying other 
wants. It may make the person's wife, hus- 
band or, parent become very attentive, thus 
giving to the person love and care he has 
lacked. Or the ailment may punish those 
who have the work and expense of taking 
care of him; in this way the ailment in- 
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directly expresses aggression. In still other 
instances, the ailment may protect the 
individual from anxiety-producing situa- 
tions, such as a job, school, or social rela- 
tions. 

An experienced doctor usually can 
recognize the hysterical personality, even 
if there are yet no full-blown physical symp- 
toms. One of the signs is unusual naïveté. 
The individual is naive because the anxiety 
he feels in many situations makes him 
avoid them and thus he either misses or 
represses experiences that are normal for 
other people. Another sign of the hysterical 
personality is that he is easily disturbed 
emotionally. When confronted with an 
unpleasant situation, his thoughts are 
blocked and confused, and he may become 
so disturbed that he grows ill, becomes 
dizzy, or faints. This is a sign because, on a 
small scale, it is the kind of ailment that 
protects the hysteric against anxiety. 

Psychasthenia, Psychasthenia is a gen- 
eral class that includes a variety of neurotic 
symptoms, of which the most common are 
obsessions and compulsions, An obsession 
is an idea that constantly intrudes into a 
person’s thoughts. It is usually foolish and 
groundless. The person may be obsessed 
with the notion that he has cancer or 
syphilis or with the fear that he will kill 
himself or someone else. Senseless phrases 
or ideas may run through his mind over 
and over again. Obsessions are thought to 
represent a defense against some motive or 
anxiety, but it is not always easy to tell 
which one. Many concern sex, and many 
concern aggression, but they may represent 
any situation or experience that makes the 
person very anxious. 

Compulsions are acts, rather than ideas, 
that repeatedly intrude into a person's be- 
havior. One compulsive person may wash 
his hands every few minutes; another must 
count all the steps he goes up; another 
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assiduously avoids stepping on cracks in 
the sidewalk. Some people do not have such 
conspicuous compulsions but are compul- 
sive in a more general way. They find 
ambiguity and uncertainty extremely un- 
comfortable, and they strive for orderliness 
of thought, of dress, or of work. Indeed any 
unusual emphasis on “doing things the 
right way" may be regarded as compulsive. 

Obsessions and compulsions are means of 
reducing anxieties while repressing the 
motives that arouse them. If someone, for 
example, has an obsession about cancer, it 
may be because he has anxieties over some 
past act of misconduct for which he may 
fear punishment. Similarly the compulsive 
who washes his hands every few minutes 
may have anxieties over a sexual transgres- 
sion, and the hand washing is an uncon- 
scious attempt to cleanse himself of guilt. 
In this way obsessive and compulsive indi- 
viduals find some measure of relief from 
anxiety. But it is not complete. In fact a 
cycle is set up in which mounting anxiety 
evokes the obsession or compulsion, and 
this in turn temporarily relieves the anxiety 
until, in the course of time or circum- 
stances, it returns again. ‘The mechanism, 
however, is a defense that keeps anxiety 
from reaching unbearable proportions. 

It is often hard to tell what the connec- 
tion is between the obsession or compul- 
sion and the original experience which it 
represents. Occasionally the person may 
have some "insight" and know the con- 
nection. More often he rationalizes his 
obsessions and compulsions to make them 
appear reasonable and appropriate, and 
thus he disguises to himself their real 
basis. In such circumstances, it probably 
will take an experienced doctor to find— 
usually after extensive probing—the source 
of the anxiety. 

Anxiety reactions. Not all psychoneuro- 
ses have such specific symptoms as one sees 
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in conversion hysteria or psychasthenia. 
Some are characterized only by general anx- 
iety; the person is chronically anxious with- 
out any apparent reason, When such anx- 
iety is severe enough to handicap a person 
—keep him from working at his job or make 
him physically ill—we call it an anxiety 
reaction. This can make him thoroughly 
miserable, keep him in a state bordering on 
panic, and upset his health with gastric dis- 
turbances and chronic diarrhea. 

It is unusually difficult to assign anxiety 
reactions to any specific cause. They be- 
come serious when a person is put under 
stress or must cope with difficult problems, 
but they tend to exist most of the time and 
in most situations. They apparently repre- 
sent generally frustrated impulses, such as 
sex, aggression, or desire for social approval, 
for which the individual has found no good 
disguised outlets. He apparently has not 
learned to any considerable extent how to 
use defense mechanisms to allay anxiety. 
Or sometimes the panic ensues when thc 
ordinary defenses are not working cffec- 
tively or when the original problem threat- 
ens, in certain situations, to come into 
awareness. 

Those who suffer chronic anxiety reac- 
tions, however, do sometimes find a little 
relief from their anxiety by adopting, as 
the hysteric does, certain physical symp- 
toms. One such form of relief is hypochon- 
driasis, in which the person is excessively 
concerned with his physical welfare or con- 
stantly complaining of minor ailments. An- 
other is neurasthenia, and in this the 
patient complains of general nervousness, 
fatigue, and insomnia. He may also feel 
depressed and inadequate and never seem 
to be able to do anything about his trou- 
bles. Because he feels so fatigued and worn 
out all the time, the neurasthenic may 
claim that he is unable to work. These 
symptoms, although they may incapacitate 
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the person, represent some gain to him, for 
they provide an excuse and a disguise for 
his real problems—whatever those are, He 
may go on through his lifetime without in- 
sight into what his real problems are and in 
a chronic state of tension. 


[| PSYCHOSES 


In general we use the term psychosis 
when a person becomes dangerous to others 
and himself or when he becomes so in- 
competent and mentally disordered that 
society must take care of him in one way 
or another. We have already discussed the 
problem of distinguishing between the 
psychoses and neuroses. Psychoses that are 
accompanied by no known disease of the 
brain are called functional psychoses. Those 
that are known to be caused by damage or 
disease in the brain are called organic 
psychoses. We shall first discuss the func- 
tional psychoses, then the organic psycho- 
ses. 

Functional psychoses. Under this heading 
we shall consider three kinds of psychoses 
that are the most frequent of the functional 
psychoses. 

Manic. depressive psychoses. The major 
characteristic of one class of functional 
psychosis is that the individual has extreme 
ups or downs in mood. One individual is 
up more than he is down, and then we say 
that he is manic. Another may be mostly 
down; he is called depressive. Still another 
may alternate over a period of time between 
manic phases and depressive phases. 

In the manic state, the individual is very 
active, He may sing, dance, run, talk a lot, 
and generally release more energy than 
one would think humanly possible. He 
may also exhibit some obsessions and 
various sorts of delusions. Frequently he is 
aggressive and obstreperous, breaking 
chairs, attacking people, using vile lan- 


FRUSTRATION AND CONFLICT 260 


guage, and generally putting life and 
property in jeopardy; or he even tries to be 
so helpful that he is a terrible nuisance. 
When a manic attack reaches such propor- 
tions, it is often necessary to lock the per- 
son up in a room without any furniture 
that can be broken or used as a weapon. 

The same patient who has such manic 
attacks may be found at other times in a 
state of severe depression. Depressive pa- 
tients feel melancholy, worthless, guilty, 
and hopeless. Some cry a good deal of the 
time, some keep talking about the terrible 
sins they imagine they have committed, 
and some are so depressed that they will 
take no food or water, have to be forcibly 
fed through a tube, and may refuse to dress 
or take care of their toilet needs. The ex- 
tremely depressed patient is often on the 
verge of suicide and must be watched 
closely to see that he does not try suicide 
or otherwise harm himself. 

* Paranoia, This is a psychosis that is 
marked with delusions and hallucinations, 


Fig. 10.11, Suicide and insanity rotes ot various ages. 
(After Gray, J. S. Psychology applied to human affairs. 
New Yorks McGraw-Hill, 1954, p. 174.) 
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The person's hallucinations are imagined 
voices, music, and other sights and sounds 
that do not really exist. If you watch such 
a patient, you will frequently see him act- 
ing as though he were talking to someone 
you cannot see. He will claim to be seeing 
people and hearing things you know are 
not there. His delusions are thoughts of 
grandeur or persecution. He may tell you 
that he is Napoleon or George Washington 
and spin quite a tale to prove it. He also 
may have the delusion that someone is 
persecuting him, that someone has in- 
vented a machine that is slowly destroying 
him by some kind of wave, or that some- 
one is hatching a nefarious plot to deprive 
him of his rights as Napoleon or the king 
of England. 

Two factors seem to be most important 
in the paranoid's mode of adjustment. One 
is aggression. In general, his attitudes, acts, 
and thoughts are full of aggression, and we 
may surmise that he has failed to adjust 
because he has been unable to give vent 
in normal ways to strong aggressive im- 
pulses. The other factor is projection. His 
hallucinations and delusions usually repre- 
sent a projection of his aggressive or sexual 
impulses to others, and that is why he be- 
lieves “someone” is hatching a plot against 
him or persecuting him. The paranoid's 
aggression is so strong and he believes his 
projection of it so firmly that he is often 
dangerous. If not kept in custody, he may 
do someone harm. 

"Schizophrenia, The name of this psy- 
chosis means, literally, "splitting of the 
mind," and this is a general description of 
it. A little better name perhaps would be 
one that meant “splitting from reality," for 
the person suffering from it cuts himself off 
from the outside world and lives in one 
of his own making a good part of the time. 
"This psychosis used to be called dementia 
praecox, which means "youthful insanity," 
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because it tends to develop early in life. Al- 
though people may develop it at all ages, 
the highest rate of admissions to mental 
hospitals for this disease is for people in 
the middle twenties. 

There are several varieties of schizophre- 
nia that are different shades and forms of 
the same general kind of failure of adjust- 
ment. One is paranoid schizophrenia be- 
cause, like the pure paranoid, the victim has 
delusions of grandeur and persecution. 
More often than not the delusions are of 
persecution. Unlike the pure paranoid, the 
paranoid schizophrenic has unsystematized 
delusions—delusions that are not too 
coherent and are not defended with such 
elaborate rationalizations. He may shift 
with little apparent reason from one dclu- 
sion to another and show bizarre attitudes 
and behavior. 

Another form of this disease, simple 
schizophrenia, is perhaps its purest form. 
A person so classified has little apparent 
interest in the world, is generally apathetic 
to almost all situations, is irresponsible, 
and withdraws from almost all social con- 
tact. He has simply withdrawn into his 
shell and makes no attempt to adjust to the 
world. He may exist for years as a vagrant, 
wandering from place to place or as the 
family’s or town’s dependent, or he may 
get into social difficulty and be jailed or 
hospitalized. 

Perhaps the extreme form of schizophre- 
nia is catatonic schizophrenia. It is not so 
common as the other forms, but when it 
does occur, it presents a dramatic picture. 
The catatonic is extremely negativistic, 
often doing exactly the opposite of what 
he is asked to do. He may completely 
ignore people around him and refuse to say 
anything under any circumstances. Perhaps 
the most interesting thing about him, 
though, is his catatonia, which is a state 
of muscular rigidity. For many minutes or 
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even hours, he may stay fixed in some 
absurd position—in a crouch or with arms 
outstretched. In fact, it is hard to see how 
catatonic positions can be maintained for 
so long, since the normal person could not 
hold such postures for even a short while. 

Last of the schizophrenias to be men- 
tioned is the hebephrenic form. In this 
type, the individual seems to regress to 
childish levels of behavior. He may giggle 
incessantly; in fact, everything may seem 
funny or foolish to him. Typically, his 
mood seems to bear no relation to the 
situation. He may talk about the death of 
his mother and laugh in a silly way. Or he 
may, for no apparent reason, begin to cry. 
Sometimes, as he is crying, he may report 
that he has no real feeling of sadness, He 
may talk like a child, using the sentences 
and words of a child. His habits of cating 
and perhaps of toilet may be as sloppy as 
those of a small child. 

Organic psychoses. As far as we know, 
the functional psychoses that we have just 
described are not caused by any physical 
illness. There is evidence that there may be 
some inherited predisposition to some of 
them (see Chapter 22), but we have not 
yet established their physiological basis. 
Besides the functional psychoses, however, 
there are several organic psychoses—so 
called because they stem directly or in- 
directly from physical disease or physical 
changes in the body. We shall mention 
some of them briefly. 

* Involutional melancholia. This psycho- 
sis may make its onset in the middle of 
life, when men and women undergo a 
change in their sexual functions and often 
decline in physical condition. Because of 
this association with menopause, it has 
been thought to have some organic basis. 
It is more frequent in women than in men. 
Most often melancholia is transitory, last- 
ing only a few months or years. Its chief 
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symptoms may be a frivolous regression to 
the clothes and manners of younger days, 
somewhat paranoid accusations against 
one’s friends or even against oneself, and 
(most characteristic of all) depression. 

= Senile and alcoholic psychoses. These 
have different origins but symptoms that 
are somewhat alike. People who grow old 
may develop psychotic behavior that is 
characterized by delusions, defects of 
memory, and general disorientation. The 
person may imagine that he was just talk- 
ing to someone who you know was not 
there, or he may imagine that people are 
boring holes in his head. As his memory 
grows worse, he may forget what he has 
just said but at the same time insist that he 
remembers things that never happened. 
Very frequently in senile psychosis the 
person has a hard time knowing where he 
is, where he has been, or what is going on 
—he is generally disoriented. 

Chronic alcoholism can gradually destroy 
mental processes in somewhat the same 
way as advancing age. Although there are 
features of alcoholic psychosis that are 
rather unique, the general picture is still 
similar to that of the senile psychosis, The 
common factor in both is probably the 
destruction of brain tissue, In the alcoholic, 
the destruction is caused by excessive 
alcohol, In the aged person, damage may be 
done by ruptured blood vessels or by loss 
of blood supply due to hardening of the 
arteries. 

* General. paresis. This organic psychosis 
has been common, especially before mod- 
em methods for the control of syphilis be- 
came available, It develops when the 
syphilis germ lodges in the brain and gradu- 
ally destroys some brain tissue. The person 
suffering from it becomes irresponsible and 
unpredictable and frequently has the most 
extreme delusions of grandeur. He may 
think he is worth billions of dollars—and 
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spend money as though he were—claim he percentage of people who contract syphilis 
built the Empire State building with his develop this disease and that modern medi 
own hands, or believe he is the son of cal science is now doing an effective job of 
royalty. It is fortunate that only a small curing the disease in its early stages. 


UMMARY 


1. Every individual sometimes experiences frustration of his needs be 
cause (a) several needs are present at the same time and (b) the environ 
ment presents obstacles to the satisfaction of needs. 

2. In the infant and child, most frustration is caused by environmental 
obstacles. The adult, however, is also frustrated by unattainable goals and 
by motivational conflicts within the individual. 

3. Motivational conflicts are of three basic types: (a) approach 
approach, (Б) avoidance-avoidance, and (c) approach-avoidance. Of these, 
the approach-avoidance conflict creates the most insoluble problems. 

4. Each individual learns his particular modes of adjustment to sucli 
conflicts. To the extent that he is unsuccessful in solving them, his frustra 
tions give rise to anxiety. 

5. Anxiety makes a person miserable and itself constitutes a frustration. 
In addition, anxiety fixates a person's behavior, making him less able to 
learn a satisfactory adjustment. 

6. To cope with anxiety, people may acquire a combination of rcac- 
tions to frustration, called defense mechanisms. These mechanisms are 
ways of disguising one's motives so that they do not cause so much anxiety. 

7. In total repression, a person so completely disguises certain motives 
that he is unaware of them. In this case, the motivational conflict may 
reveal itself in the form of hysterical blindness or paralysis. 

8. Other defensive reactions in which some aspect of one's motives is 
disguised are (d) reaction formation, (b) projection, (c) displacement, 
(d) rationalization, (e) sublimation and compensation, (f) fantasy, (g) 
regression, and (h) the use of alcohol. 

9. Although everyone uses defense mechanisms to some extent, relying 
on them too much and too often makes for an inadequate adjustment. 
"They may alleviate anxiety, but they do not solve the basic conflicts; they 
are regarded as queer by other people; and they get the individual into 
more trouble. 

10. Serious failures in adjustment may be classified in two categories: 
(a) the psychoneuroses, and (b) the psychoses. 

11. The psychoneuroses may be divided into three main groups: (a) 
hysteria, (b) psychasthenia, and (c) anxiety reactions. 
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12. The psychoses may be classified as (a) functional, or (b) organic, 
depending on whether the psychosis is known to have an organic basis in 
physical disease. 

13. The principal functional psychoses are (a) manic-depressive psycho- 
sis, (b) paranoia, and (c) schizophrenia. Some of the common organic 
psychoses are (а) involutional melancholia, (b) senile and alcoholic psy- 
choses, and (c) general paresis. 
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MENTAL HEALTH is a problem that con- 
cerns everyone. The millions who become 
neurotic or psychotic need help, both to 
relieve their own misery and maladjustment 
and to lighten the burden they impose on 
others. Normal individuals need to know 
and practice the ways of living that are 
most satisfying and that guard against the 
development of maladjustments. Conse- 
quently, there are two general aspects of 
the problem of promoting mental health. 
One is to give aid to the maladjusted; the 
other is to help normal individuals improve 
their individual personal adjustments. In 
this chapter, we shall cover both topics. 

Psychotherapy. Therapy is the general 
name given to methods of treating illness. 
Mental illness, as we have seen, is often 
the consequence of emotional maladjust- 
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ment, but it may also be due to physical 
diseases of the nervous system, such as 
syphilis or brain tumors. Different kinds of 
therapy must therefore be used to treat 
mental illness. Some therapies aim at 
eradicating the underlying physical disease. 
Others involve surgery of the brain (see 
page 554), subjecting a patient to convul- 
sive electrical shocks, or using drugs that 
restore him to a more normal state. Be- 
cause such therapies are strictly in the 
hands of medical specialists, not psycholo- 
gists, we shall not discuss them here. On 
the other hand, for many maladjusted indi- 
viduals, the appropriate therapy is psy- 
chological and hence is called psycho- 
therapy. We shall describe several kinds of 
psychotherapy in this chapter. 
Psychotherapy is used not only for those 
who are seriously ill with psychoses or 
psychoneuroses but also for those with 
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personality problems that are less serious. 
Delinquents and maladjusted children, and 
people with marital, religious, scholastic, or 
occupational problems may need and bene- 
fit from psychotherapy. Indeed, a wide 
variety of failures in interpersonal and social 
adjustments may require some form of 
psychotherapy. We must think of psycho- 
therapy, therefore, as the treatment of the 
whole range of problems of adjustment, 
from difficulties that may be minor and 
rather temporary to those that are severe 
and chronic. 

"Trends in psychotherapy. Early at- 
tempts to use psychotherapy were focused 
on the more severe psychotic disorders that 
required hospitalization. As our understand- 
ing of maladjustment grew, treatment was 
extended to the severe neuroses and to 
individuals outside of hospitals. More 
recently, it has been used more and more 
with mild neuroses and with those who are 
just beginning to develop problems in ad- 
justment. 

There are some very good reasons for this 
trend in psychotherapy: (1) the severely 
and chronically ill cost more to treat, with 
less chance of benefit, than those who are 
only mildly maladjusted; (2) the develop- 
ing shortage of psychotherapists has re- 
quired their employment where they can 
do the most good in the shortest time; (3) 
treatment of mild psychoncurotics offers 
the greatest benefits to society, for such 
individuals are still active in social, eco- 
nomic, and political affairs, and any im- 
provement in their adjustment is immedi- 
ately reflected in their influence on their 
associates and in everyday affairs; (4) suc- 
cessful treatment of mild maladjustments 
prevents more serious disorders from de- 
veloping. 

= Types of psychotherapists. Until re- 
cently, psychotherapy was carried out by 
medical practitioners. Once mental illness 
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was recognized as illness, it was logical that 
those trained to treat other kinds of sick- 
ness should also treat the mentally ill. As 
the research of psychologists came to con- 
tribute to our understanding of personality 
and to the measurement of intelligence, 
aptitudes, interests, and personality char- 
acteristics, the psychologist has played an 
increasing role in psychotherapy. Today 
both those who have trained in medicine 
and those who have trained in psychology 
are doing psychotherapy. 

As we explained in Chapter 1, psychia- 
trists are those who have medical training 
and specialize in the diagnosis and treat- 
ment of mental disorders. Clinical psy- 
chologists, on the other hand, are those 
with advanced training in psychology who 
also specialize in this general field. Because 
mental illness may sometimes be due to 
physical disease, both psychiatrists and 
psychologists must see to it that their pa- 
tients are given proper medical examina- 
tions and, if necessary, medical treatment. 
The psychiatrist, being medically trained, 
may sometimes do this himself, but the 
clinical psychologist must refer the patient 
to a physician. For that reason clinical psy- 
chologists usually work in close cooperation 
with, or under the supervision of, medically 
trained psychiatrists. (For further details 
about the training of clinical psychologists, 
see page 18. 


| GOALS OF PSYCHO- 
THERAPY 


The person who comes to psychotherapy 
is faced with problems he has not been 
able to solve for himself. Some of his prob- 
lems may lie in his environment; he may 
be living and working with people who 
make it difficult for him to adjust. Usually, 
however, the major source of the problem 
is within himself. Through repression, he 
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may have deceived himself about his real 
motives, thus leaving his motives in con- 
flict. He has resorted to defense mecha- 
nisms to allay the anxieties caused by con- 
flict and these mechanisms have not been 
successful. 

Ideally, the therapist would like the 
patient to get to the root of his problems 
and to eliminate them. To accomplish 
this, the therapist and the patient must 
work diligently together to uncover re- 
pressed motives, find the sources of anxie- 
ties, and attain a complete understanding of 
motives and resources for adjustment. The 
process, however, may be very long and 
expensive, "The patient may not have the 
time, money, or capacity to see it to com- 
pletion. In some cases, too, he may be so 
unintelligent or so deeply ensnared in his 
mechanisms that there is little hope of 
success. Or in many instances his problem 
may be mild enough so that it is not 
worth the trouble to try to achieve com- 
plete insight and self-understanding. In all 
these cases, the therapist may set a goal 
for therapy that falls short of the ideal of 
complete insight. 

The psychotherapist must decide early 
in the course of treatment what his goal 
will be, because his over-all strategy, the 
length of the treatment, and the details of 
it will depend on this goal. To make this 
decision he uses several sources of informa- 
tion. One is a life history of the person as 
given by the person himself and by his 
friends and relatives. Another is physical 
and psychological examinations of the per- 
son, including tests of intelligence, per- 
sonality, and vocational abilities. Another, 
of course, is the picture the therapist forms 
of the person's problems in the course of 
the first few interviews. 

Having gathered all the information he 
can, the therapist then sets a goal for the 
therapy and maps his strategy accordingly. 
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Although there are a variety of goals on 
which he may decide, they fall fairly well 
into three main alternatives: (1) changing 
the patient's environmental situation, (2) 
giving the patient emotional support, and 
(3) enabling the patient to achieve insigh! 
and self-understanding. These alternatives 
are not mutually exclusive. The therapist 
may decide on some combination of them, 
proceeding in stages from one to the other, 

Changing the situation. This is thc 
simplest goal of treatment. It is not an 
attempt to bring about any major change in 
the patient, but rather to manipulate his 
situation so as to relieve the stress on him. 
A patient may be advised to take a vaca 
tion, change his occupation, divorce his 
wife, renounce his relatives, change his 
educational goals, etc. While this may bc 
the only treatment possible in some in 
stances, it is not likely to be satisfactory for 
most persons. Major changes in the en- 
vironment are frequently difficult or im 
possible to attain, and when attained they 
sometimes make matters even worse for 
the patient. Of greater importance is thc 
fact that most of the difficulty probably 
lies within the individual, and the manipu- 
lation of the environment is apt to bring 
only minor relief. 

This does not imply that situational 
changes are not important, but rather that 
they are secondary to the treatment of the 
individual. In the treatment of children it 
is frequently necessary to make situational 
changes, and in solving simple adjustment 
problems in adults such changes may be 
adequate to make the patient secure. How- 
ever, for the great majority of those who 
come for treatment a good deal more is 
necessary, and to begin by treating the situ- 
ation may completely block progress toward 
other goals of therapy. 

Providing support. If the treatment is 
arranged to give support to the patient but 


Fig. 11.1. The psychotherapeutic situation. The patient talks with the psychotherapist, They work 
together to understand important facts leading up to the illness and to develop ways of working 
out the underlying problems in a constructive, healthy way. (Courtesy National Institute of 
Mental Health, Public Health Service, in cooperation with St. Elizabeths Hospital, Washington, 
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not to bring about permanent personality 
changes, it is called supportive. The aim 
here is to help the individual through some 
crisis by the use of reassurance and related 
techniques. Much of what is called coun 
seling is supportive psychotherapy. It is 
usually employed with relatively normal 
people who face some specific problems of 
adjustment. The counselor gives informa- 
tion, listens to the person's problems, sug- 
gests courses of action, and reassures him 
about what he has done or proposes to do. 
In this way the counselor may support the 
person sufficiently to enable him to make 
a satisfactory adjustment. 


Giving support and reassurance, however, 
requires an expertness that is not easily 
acquired, The counselor must do it subtly 
or he will increase rather than decrease the 
person's anxiety. It is usually wise to use 
support therapy only in certain special cases 
One type is the chronic case in which ill 
ness is of such long standing, the resources 
for health so poor, and the environmental 
blocks so great that the chances are small 
of effecting a permanent change in the per- 
son. In such cases, supportive therapy may 
strengthen the person's ability to deal with 
some problems and thus permit a somewhat 


adjustment. Another kind of case is 
û N 
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the person who has been well adjusted most 
of his life and develops a neurotic disturb- 
ance only temporarily because of some 
crisis in his life. In this instance, supportive 
therapy may be all that is necessary to re- 
establish healthy modes of adjustment. 

Achieving insight. The objectives of in- 
sight therapy are to uncover the deep causes 
of a person’s difficulty, to rid the patient of 
his neurotic defenses, and thereby to free 
him for flexible adaptive behavior. Such 
therapy is called insight or uncovering ther- 
apy. The development of insight is not ob- 
tained through simple intellectual discovery. 
It is a longer and more painstaking proce- 
dure whereby the patient exposes himself 
to various emotional attitudes and situa- 
tions.’ He must bring to the fore the emo- 
tional situations he has been unable to face, 
those which he has repressed and around 
which he has developed his neurotic de- 
lenses. 

As a matter of actual practice, almost all 
psychotherapy includes some support and 
some insight and eventually even some situ- 
ational change. However, when the primary 
effort is that of developing insight and 
gaining continuous emotional growth, the 
therapy is called insight therapy. When the 
effort to support the ego is greater than the 
effort to obtain insight, the treatment is 
called supportive. 


„ IN PSY- 
CHOTHERAPY 


Now let us turn to the specific techniques 
that therapists use in their efforts to help 
the maladjusted. ‘There are a variety of such 
techniques. Some are rather specialized and 
are used only occasionally when the situ- 
ation seems to demand them. Some tech- 
niques are used more by some therapists 
than by others because of differences of 
opinion about their relative effectiveness. 
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Many of the techniques are difficult to dis- 
tinguish clearly from one another and rep- 
resent differences in emphasis rather than 
radical differences in method. 

Directive therapies. In the early days of 
psychotherapy, techniques were primarily 
directive. The therapist was an authorita- 
tive prescriber. Since the medical practi- 
tioner prescribed medicine for physical ail- 
ments, he tended to follow the same 
practice of prescribing for the alleviation 
of mental suffering. Since the patient de- 
veloped his difficulties in a particular en- 
vironment, the therapist was likely to pre- 
scribe a change of environment. He often 
considered the patient unable to plan his 
own life and took charge of such planning. 
He prescribed exercise, rest, the develop- 
ment of a hobby, or the joining of a par- 
ticular kind of community group. In many 
cases the therapist tried to direct the pa- 
tient’s thinking and emotional life. Thus, in 
this kind of treatment, the therapist was 
dominant and the patient depended upon 
his reactions. 

* Reeducation. Much of the early direc- 
tive therapy was called reeducation, Austin 
Riggs was one of the leading therapists who 
emphasized techniques of reeducation.* His 
therapy was practiced with the psychoneu- 
rotic, for whom he usually prescribed tem- 
porary environmental change. He believed 
the patient should be removed from his 
home and his social and his vocational en- 
vironments, because it was in these situa- 
tions that the neurotic disturbance had 
developed. Then, in another, neutral en- 
vironment, the patient was sent to school, 
so to speak, to learn the principles of satis- 
factory life adjustment. He attended lec- 
tures and group discussions on the psychol- 
ogy of adjustment. He lived on a regimented 
schedule of activities that were designed to 
distract and divert him and to help him 
develop habits of social cooperation. 
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Such strictly organized reeducation ther- 
apy of the type sponsored by Riggs is sel- 
dom practiced today, but reeducation of a 
less directive type is frequently used. In 
fact, some kind of reeducation is involved 
in practically all techniques. Nowadays the 
reeducation takes place more by developing 
new insights and habits of thought and is 
guided informally by the therapist in his 
handling of therapeutic interviews. 

* Desensitization. Closely related to re- 
education is the technique of desensitiza- 
tion. This is designed to enable the patient 
to be comfortable in situations in which he 
has previously been highly anxious. Vor 
many patients there are situations which 
have been associated with pain, shame, or 
insecurity that cannot be approached ob- 
jectively. Even patients with very good 
insight into their problems often have been 
unable to change their emotional reactions 
to these situations. The therapy in such 
instances is to have the patient, under spe- 
cial conditions, face the anxiety-arousing 
situation and thus have an opportunity 
gradually to extinguish his emotional re- 
sponses to it. If, for example, a person has 
a great fear of parties, therapy might con- 
sist in getting him to parties so arranged 
that he suffers no embarrassment and finds 
out that “parties aren’t so bad after all.” 
This technique of desensitization is similar 
in principle to the method of extinction de- 
scribed in Chapter 5. 

In some instances desensitization may 
result from the process of the patient's re- 
peating again and again the circumstances 
of his anxieties in the presence of the 
therapist. Reliving these experiences in the 
secure relationship with the therapist may 
enable the patient to reduce his emotional 
response and meet the situations more ob- 
jectively. Practically all therapeutic tech- 
niques make some use of this principle of 
desensitization but present-day, less direc- 
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tive methods make it somewhat secondary 
to the development of a basic understand- 
ing of one’s problems. 

= Suggestion and hypnosis. Suggestion is 
the uncritical acceptance of an idea or at- 
titude. It enters into almost all situations 
in which one person attempts to influence 
another (see Chapter 13), but (people are 
most responsive to suggestions from people 
of authority and prestige) Thus the therapist 
is in a good position to use suggestion. He 
may suggest that the patient has made 
enough progress in psychotherapy to be 
relieved of his( “nervous headaches," his 
“nervous indigestion,” or his fear of exami- 
nations, and the suggestion may be effec- 
tive) In more extreme cases, such as hysteri- 
cal blindness or paralysis, it may be neces- 
sary for the patient to go to some trouble 
—for example, undergoing surgery, taking 
bad-tasting. medicines, or suffering other 
discomfort—to alleviate the symptoms of 
paralysis or blindness. In such cases the 
medical treatment, though of no value in 
itself, has the power of suggesting the re- 
moval of the symptom. 

People are most suggestible when they 
are in a hypnotic state, For that reason@arly 
psychotherapists used hypnosis as а thera- 
peutic technique. They would hypnotize 
the patient, then give him posthypnotic 
suggestions to be effective after he awakened 
from the hypnotic sleep. A person suffering 
from hysterical paralysis of the right arm, 
for example, might be told under hypnosis, 
“When you wake up, you will be able to 
use your right arm, It will be completely 
normal again.” In a good many instances, 
such suggestions as this would work; the 
individual would not be paralyzed when he 
awoke. 

One drawback of suggestion and hypnosis 
as aids in therapy is that many patients are 
difficult to hypnotize. Another important 
shortcoming is that the techniques remove 
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the symptom but not its cause. Suggestion 
does not produce insight, nor does it remove 
the anxiety which underlies the symptom, 
and thus it does not solve the patient's basic 
problem. As a consequence, if symptoms 
are removed through suggestion, they usu- 
ally appear again in somewhat different 
form. If neurotic headaches, for example, 
are alleviated through suggestion, the per- 
son is likely to develop some other symptom 
such as indigestion or backaches. For this 
reason, suggestive techniques are useful only 
in certain situations where it is important 
to give the patient temporary relief. If a 
mother has an intense fear of childbirth, for 
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example, it may be possible through sug 
gestion to get her through the experience 
without any serious disturbance. 

Hypnosis has some diagnostic value in 
psychotherapy quite apart from the power 
of suggestion. A person in a hypnotic stat 
is usually better able to remember events 
that he has repressed and cannot recall in 
the normal state. The therapist may, in- 
deed, be able to get the patient, under 
hypnosis, to relive terrifying situations of 
the past that are now causing the patient 
trouble. In this way the therapist obtains 
necessary information to use in other phases 
of the treatment. Through posthypnotic 


Fig. 11.2. Drugs are sometimes used to aid psychotherapy. This patient is receiving an injection 


of sodium amytal, a sleep-producing drug. For several minutes before falling into deep sleep, ine 


patient is in a twilight state. During this period, he can re-enact traumatic experiences and discuss 


vnpleasant subjects. In this way, the therapist can uncover deep-seated problems and the patient 


can achieve some relief of tensions. (Courtesy Life Magazine (€) Time, Inc.) 
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suggestion, he may also be able to have the 
memories that have been revived under 
hypnosis carry over into the normal state. 
Thus hypnosis is a valuable technique in 
therapy, even though it usually does not 
itself provide any basic cure of the patient's 
maladjustment. 

Nondirective techniques. The techniques 
we have just described are directive tech- 
niques. They involve explanation, direction, 
and control of the patient's life. They are, 
as we have explained, very useful in certain 
situations. Psychotherapists, however, have 
come gradually to realize that patients can- 
not make fundamental changes in their ad- 
justment merely by being told to do so or 
by external manipulation of their environ- 
ment. Rather, for psychotherapy to be of 
deep and lasting benefit, the patient must 
learn how to solve his own problems. 

Modern therapies have therefore tended 
to become nondirective. They establish a 
permissive situation in which the patient is 
dominant and is given the greatest possible 
freedom to express his attitudes. There are 
several varieties of nondirective techniques. 
One is found in Freud's techniques of psy- 
choanalysis, which we shall describe below. 
Another is a therapy devised by Rogers 
which is called client centered therapy. 

Olient centered therapy. Like most mod- 
ern therapy, this is designed not to solve 
any particular problem of the patient but 
to provide an opportunity for him to de- 
velop his own improved methods of adjust- 
ment. The therapist's role in the treatment 
is to respond to the patient's feelings and 
to ignore for the most part the particular 
words or content that he reveals in the 
therapeutic sessions. In general, client- 
centered therapy may be described as a 
therapy in which (1) the individual, not 
the problem, is the focus; (2) feelings 
rather than intellect are attended to; (3) 
the present is given greater attention than 
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the past; and (4) emotional growth takes 
place in the therapeutic relationship. 

The method begins with some explana- 
tion of the roles of the counselor and the 
client and indicates that they will work out 
the difficulties together. The therapist takes 
pains to establish a relationship that is 
warm and permissive, that is, without pres- 
sure to follow any prescribed course and 
without criticism or judgment of what the 
patient says. The counselor’s main aim is to 
help the person express his feclings freely. 
In this process, the client gains the ability 
to accept his feelings without fear and 
gradually finds it possible to express feelings 
that were formerly repressed. He then be- 
gins to see new relationships in his emo- 
tional attitudes and to react positively to 
situations to which he formerly responded 
negatively. 

Interviews are usually for 1 hour and are 
scheduled once or twice a week. The client 
is made to realize at the outset that there 
are definite limitations upon the demands 
that may be made on the counselor. Every 
effort is made to prevent the development 
of a dependent relationship. The client is 
made to understand that the interview is 
not to be extended beyond the time agreed 
upon and that he is not expected to drop 
in casually for extra interviews. When the 
client is late, no effort is made to make up 
for the lost time. The time scheduled for 
the interview is, however, given over en- 
tirely to the desires of the client, and the 
counselor does not allow himself to be inter- 
rupted for messages or telephone calls. 
"Throughout the treatment, the counselor 
does not allow himself to become involved 
in manipulations of the patient's environ- 
ment. 

Client-centered therapy has been effec- 
tive in the counseling of college students 
and in the treatment of normal people with 
problems of adjustment (such as marital 


and vocational problems) and with the 
mild neuroses. It has not been so successful 
with dependent people and those with ex- 
treme emotional difficulties. 
Psychoanalysis, 


Psychoanalysis is a sys- 
tem of therapy that is nondirective but not 
quite so nondirective as client-centered 
counseling. Its main objective is to help 
the patient achieve a deep understanding 
of his own mechanisms of adjustment and 
thereby to help him solve his own basic 
problems." It is designed primarily for the 
treatment of neuroses but has been used 
with a great variety of disorders. It is usu 
ally a long, time-consuming therapy that 
requires 1 hour a day for 6 months to 3 
years.* For that reason it usually is worth- 
while only for patients with the more ex- 
treme, deep-seated problems who can afford 
the time and expense of long treatment. 

In recent years the general public has 
become acquainted with psychoanalytic 
therapy more than with other forms of ther- 
apy, partly because many prominent persons 
have undergone “analysis” and partly be- 


Fig. 11.3. Pastoral counseling may 
play a part in psychotherapy. 
Clinically oriented ministers, 
priests, and rabbis can provide 
pastoral counseling both to peo- 
ple with mild emotional problems 
and to those who, like the pa- 
fient here, are hospitalized and 
under psychotherapy. (Courtesy 
National Mental 
Health, Public Health Service, in 
cooperation with St. Elizabeths 


Hospital, Washington, D.C.) 


Institute of 


cause it has been popularized through 
novels, lectures, books, and motion pictures. 
As a result laymen today frequently confuse 
the psychoanalyst with the psychologist. 
Actually the term psychoanalyst should be 
reserved for a particular group of psycho- 
therapists who follow certain teachings of 
Sigmund Freud. Such teachings include em 
phasis on free association as the basic tech 
nique of therapy and the use of the phe 
nomenon of transference to analyze the 
source of a patient’s problems, (We shall 


define these terms below.) 

= Free Association. Psychoanalysis begins 
with the therapist’s explaining the general 
procedure, aims, and purposes of the ther- 
apy. The patient is told that he should not 
expect recovery in a specific period of time, 
that his behavior and attitudes may depend 


upon emotional factors of which he is un- 
aware, and that these must be traced back 
to their unconscious motivations chiefly 
through free association. He is required to 
say whatever comes to his mind regardless 
of how irrelevant or objectionable it may 
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be. Since letting the mind go is quite differ- 
ent from the ordinary type of thinking, 
patients frequently take some time to be 
able to carry on in free association. 

In the course of the free associations 
there are many times when the patient 
shows resistance, which is an inability to 
remember important events in his past or 
to talk about certain anxiety-charged sub- 
jects. A great part of the analyst’s task is to 
deal with these resistances. By continuous 
free association, however, the patient goes 
beyond his unknown resistances and over- 
comes them. The situation cannot be 
forced, but the analyst may provide some 
interpretations. These interpretations are 
considered tentative and are revised as the 
free associations continue, The interpreta- 
tions are not offered to provide solutions 
but rather to clear the path of the associa- 
tions and to provide for the possibility of 
free flow for further understanding. 

At any time in the course of the analysis 
the patient may report dreams for analysis 
and understanding. The dreams are consid- 
ered to be important because they may 
provide a short road to the unconscious. 
They are not, however, directly interpreted 
but are material for more free associations. 
In this connection it should be noted that 
it is not the content of the dream as re- 
ported (manifest content) that is impor- 
tant but rather the motivational conflicts 
symbolized in the dreams (latent content). 

* Transference. The core of psychoana- 
lytic therapy is the transference that devel- 
ops as the analysis proceeds. Transference 
is а reenactment of previous relationships 
with people and principally of the parent- 
child relationship. When the patient and 
the therapist have established good rapport, 
the patient begins to express toward the 
therapist the same emotional attitudes that 
he has previously expressed toward other 
people, especially his parents. The therapist 
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may, for example, become a father figure 
and be regarded emotionally by the patient 
much as he regarded his father. This phe- 
nomenon is called transference, because it 
is a transfer of attitudes from one person 
to another. When the emotions directed 
toward the therapist are those of affection 
and dependence, the transference is called 
positive; however, a hostile attitude may be 
dominant, and this is referred to as nega- 
tive transference. The transference develops 
gradually and results in the substitution of 
a conflict between the patient and the 
analyst for the patient's inner confict. 

The strong affective relationship of the 
patient toward the analyst is considered an 
aid to the patient in overcoming his re- 
sistance. Since he feels protected, he has the 
courage to seck and find repressed thoughts. 
The transference is not used immediately 
for therapy but is itself analyzed so that its 
true nature may be demonstrated to the 
patient. 

Handling this transference of emotions 
requires great adroitness on the part of the 
analyst. He must meet the transference af- 
fection boldly but treat it like something 
unreal. The success of the analysis will de- 
pend primarily upon the passive direction 
of the transference to the understanding of 
the resistances. Interpretations must be 
carefully presented, and the patient must 
be made to recognize that they are tentative 
and must be criticized, sifted about, and 
subjected to searching examination. 

The approach to the termination of the 
analysis is indicated in a number of ways. 
The patient gives evidence of having cleared 
up the childhood memories that have been 
used as resistances for important motives. 
The analysis cannot, however, be termi- 
nated until the transference situation has 
been resolved. This transference must be 
broken and a normal doctor-patient rela- 
tionship established. This is sometimes a 
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difficult matter and constitutes a complex 
problem. 

Distributive analysis and synthesis. The 
psychoanalysts who practice the methods 
just described constitute one of the major 
groups of psychotherapists. Another group, 
whose leader was Adolf Meyer, feels that 
the method of treatment should be more 
clastic and less systematic in outline than 
that of psychoanalysis. They believe that 
therapy should consist both of analysis and 
of synthesis, distributed according to the 
opportunities that present themselves in the 
course of treatment. For that reason they 
speak of their method as distributive analy- 
sis and synthesis. 

In this kind of therapy, interviews may 
be directive or nondirective, but they arc 
more frequently directive. The patient and 
the therapist discuss the problem in an ordi- 
nary conversation. Questions are sometimes 
asked to direct the patient's attention to 
situations and attitudes which he is urged 
to study and discuss. In many instances, thc 
patient may be asked to elaborate on what 
he has said at some time in the interviews. 
In other instances, especially when it seems 
that the patient has a long way to go be- 
fore he can understand his problems, the 
therapist may encourage free association and 
use nondirective methods in the manner of 
psychoanalysis. The techniques of desensiti- 
zation, suggestion, and reeducation are also 
used when they seem to be appropriate to 
the situation, 

This therapy is particularly distinguished 
for its emphasis on synthesis. After each 
interview, or at least at frequent stages in 
the therapy, the patient is encouraged to 
review what has happened and to try to 
determine its meaning. In developing the 
synthesis less attention is given to having 
the patient relive early experiences and 
more attention to having him understand 
their meaning and influence on his present 
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attitudes. Every effort is made to prevent 
the patient from becoming too dependent 
upon the therapist. The important distinc- 
tion from psychoanalysis is that, although 
the transference relationship between the 
patient and the therapist is recognized and 
attended to, an extreme degree of transfer- 
ence is avoided in most cases. 


| TTTIPNI PSYCHOTHERAPIES 


In addition to the methods we have de- 
scribed, psychotherapy includes a large 
number of special procedures. Among them 
are three techniques that deserve at least a 
brief description here: (1) psychodrama, 
(2) play and release therapy, and (3) group 
therapy. 

Psychodrama. The drama in some form 
has been used in mental healing since an- 
cient times. Its therapeutic values were 
mentioned by many philosophers, and there 
is evidence that, in the ancient theater, 
plays were sometimes presented for their 
therapeutic effects. (Psychodrama, however, 
is a specialized technique recently devel 
oped by Moreno* to permit patients to act 
out the roles, situations, and fantasies of 
their lives. Although greatly influenced by 
psychoanalytic concepts, Moreno considered 
most therapeutic situations to be ineffec- 
tive because the patient is treated alone 
and is able to express his feelings only in 
words. (7 Psychodrama, on the other hand, 
permits the person to express himself in 
rcalistic situations by acts, rather than mere 
words. It also treats the individual in social 
situations, which in the past have been the 
source of some of his difficulties 

Usually in psychodrama mo limitations 
arc imposed on the patient and he may act 
out real situations or fantasies freely and 
spontancously. A trained staff of therapeu- 
tic actors aid the patient in getting started 
and they take the roles of people close to 


Fig. 11.4. Psychodrama, Psychodrama is a relatively new special technique in psychotherapy. Un- 
der the guidance of members of the professional staff, patients use psychodrama to work out 


various problems in human relationships before o small audience of other patients, (Courtesy 
National Institute of Mental Health, Public Health Service, in cooperation with St. Elizabeths 


Hospital, Washington, D.C.) 


him or involved in his problem (The patient 
may be required to act out, not only those 
Situations he has experienced in life, but 
those he has feared and evaded. He may at 
times portray himself and at times take the 
part of those who are influential in his life. 
As the therapy proceeds, it may become evi- 
dent that he avoids certain roles and situa- 
tions, and it may be necessary to direct him 
to live through scenes that are painful or 
undesirable. (Psychodrama thus provides 
some of the same opportunities for free 
association and reliving of experiences as 
does psychoanalysis but uses the vehicle of 


the play to do it. From time to time, the 
therapist may analyze and interpret the 
situations that have been acted out 


The therapy may be carried on with or 
without an audience In some situations the 
audience is allowed to participate in the 
performance and consequently acts as an 
aid to the therapy. An other instances the 
audience may be made up of patients who 
may themselves be the object of the ther 
apy, since many of their own problems will 
be dramatized.\Much of the success of this 
therapy na upon a very astute chief 
therapist and a carefully trained staff of as- 


sistants. Even when this is the case, many 

patients find it impossible to participate in 

such a dramatic procedure. 
Play and release therapy. 


Recognizing 
the fact that play provides unusual oppor- 
tunity for the relief of tension and the de- 
velopment of insight and healthy growth, 
therapists have presented a variety of tech- 
niques known as play or release therapy. 

„This therapy has been developed primarily 
for the treatment of children, and it utilizes 
play with toys, puppet shows, drawing, 
modeling with clay, and a variety of other 
activities.” 

The play technique has been most useful 
as a method of personality study. The child 
often cannot or will not explain himself in 
the first person but may reveal much of his 
inner life if allowed to play freely with toys.) 


Fig. 11.5. Release therapy. Emo 
tionally disturbed adolescents re 
lease some of their feelings in 
(Courtesy Life 


finger painting. 


Magazine ©, Time, Ine.) 


(The child who will not tell about his own 
‘fears and conflicts may quite y project 
these feelings into the toy dolls that he 
plays with. Feelings of rejection, insecurity, 
ambivalent attitudes toward parents, re 
pressed hatreds, fears, and aggressions may 
all be freely revealed in play. Consequently, 
the play technique, when properly handled, 


may offer opportunities for personality study 
that are otherwise difficult to secure. 

In addition, the play situation has been 
found to be useful for personality adjust 
ments. In the security and permissiveness 
of the play situation the child may release 
feelings without fear of reprisal and thus 
may achieve some catharsis. The carefully 
conducted play situation allows the child 
to bring his feelings to the surface and to 
learn to face them, control them, or aban- 
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don them. To the extent that these situa- 
tions are miniatures of real situations, de- 
sensitization can take place. The therapist 
must be alert to what the child says and 
expresses in his play and must help him 
gain understanding by reflecting back to 
him his emotionalized attitudes and by 
making him realize that he is accepted. He 
is thus encouraged to reveal more of him- 
self. 

The amount of guidance and direction 
used in the play technique varies within 
wide limits. One therapist has placed em- 
phasis upon reeducation and habit training. 
Another has modeled the play technique 
after nondirective therapy and consequently 
places the child in command of the situa- 
tion. In general, those therapies that have 
avoided much direction have been most 
successful. The therapist who continually 
directs and criticizes will certainly not suc- 
ceed. On the other hand, some limitations 
on the freedom of the play situation are 
necessary since the child must develop some 
appreciation of the rights and privileges of 
others, 

Group therapy. It has been evident for 
some years now that the number of trained 
psychotherapists is not sufficient for the 
care of all those who may profit from treat- 
ment. Partly for this reason, methods have 
been devised for the treatment of groups.“ 
Group therapy is, however, important not 
only for the economy of therapeutic effort 
but also because it has values of its own. 
Since the patient’s difficulties are frequently 
those of interpersonal relationships, it is 
clear that the group may be used as a 
therapeutic unit through which patients 
may be reeducated in the techniques of 
Social adjustment. 

Wherever the numbers of emotionally 
disturbed patients have exceeded the facili- 
ties for individual treatment, group therapy 
has been applied with considerable success. 
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In addition, it has been determined that the 
group method may be substituted for treat- 
ments that were started on an individual 
basis. In many instances, after a certain de- 
gree of success has been attained in indi- 
vidual therapy, it is believed that the pa- 
tient’s further progress will be best obtained 
in the group situation. 

While there are many variations of the 
method," the more usual type of group 
therapy consists of assembling the group 
under the guidance of a therapist for 
meetings of about an hour’s duration. The 
therapist attempts to remain in the back- 
ground and to allow for a free flow of inter- 
personal relationships between the members 
of the group. As the group conversation 
progresses, certain members of the group 
may discuss their own problems and symp- 
toms. The perspectives of the other mem- 
bers are presented, and this gradually results 
in each one interposing some of his own 
experiences, attitudes, and feelings. Some 
members of the group will inevitably profit 
more than others, but most will receive 
some benefit. The mere recognition of the 
fact that one’s problems are not unique is 
of some value. The opportunity to view 
situations and attitudes from a variety of 
perspectives is also helpful. Such exposure 
to the problems and experiences of others 
may help the individual to relieve his fecl- 
ings of isolation and rejection, overcome his 
self-consciousness, modify a too strict con- 
science, give vent to aggressions, and obtain 
substitute gratifications. 

The group method is also valuable be- 
cause of the kind of support that may be 
provided. In individual therapy, those pa- 
tients who find dependence intolerable are 
unable to accept the therapist's support, 
while others accept support too readily and 
react unfavorably when it is withdrawn. In 
group therapy, the members of the group 
support and depend upon each other, and 
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"Reality principle. Probably the most 
general advice to give on the problem of 
adjustment is, “Ве realistic.” It does no 
good for one to fool himself about his real 
motives, to have goals that are unattain- 
able, or to suffer conflicts that might be 
avoided. One should try to find out what 
he can realistically expect to achieve and 
adjust his efforts and goals accordingly. 
Personal problems should be addressed ob- 
jectively, just as one goes about solving a 
problem in arithmetic, fixing a car, or build- 
ing a house. In each case, he should ac- 
quaint himself with the relevant facts, make 
sure that he understands what his problem 
is, then proceed with a plan for solving it. 
Advice of this sort, however, is more casily 
given than put into practice. Let us be 
more specific and trace some of the steps 
involved in dealing realistically with per- 
sonal problems. 

Achieving self-understanding. We have 
pointed out in the last chapter and this one 
that the person. who fails to adjust is typi- 
cally one who has deceived himself about 
his real motives. He acquires habits of self- 
deceit because he has tried to avoid the 
anxiety arising from conflict and frustration. 
His self-deceiving habits consist of the vari- 
ous defense mechanisms we have described. 
Such a picture of a maladjusted person con- 
tains in it a prescription for adjustment; by 
avoiding the pitfalls that have gotten others 
into trouble, a person can take steps to 
solve or alleviate his own problems. 

* Accepting anxiety. One important step 
is to accept, rather than avoid, anxiety. 
Anxiety is a natural outcome of our experi- 
ences with fear-provoking situations (sce 
page 101), and it can never be completely 
climinated. Though we may avoid it tem- 
porarily, we cannot do so successfully for 
very long. If we face up to it, we “get it 
over with” and, in the end, have less of it. 

We may illustrate this point by consider- 
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ing fairly prevalent attitudes toward den- 
tists. Some people live in mortal fear of 
getting into a dentist's chair to have a cav 
ity filled. Others do not care for the ordeal, 
but they accept it philosophically and take 
it in their stride. Individuals differ, of 
course, in their sensitivity to pain, but it is 
doubtful that differences of this kind have 
much to do with attitudes toward dentists. 
The important difference is one of accept- 
ing or avoiding the discomfort of having 
one's teeth drilled. Those who accept it find 
that “it isn’t so bad after all.” Those who 
do not are likely to find it “ten times worse 
than it actually is.” These are common 
sense conclusions about attitudes toward 
pain, but they correspond with the psycho- 
logical facts. There is good evidence that 
the intensity of experience of pain depends 
greatly on whether a person accepts it as 
natural or fears it.“ 

Anxiety is like pain. In fact, it is a kind 
of pain (see page 256). Trying to avoid 
anxiety makes it seem worse than it is. Ac. 
cepting it as natural and inevitable enables 
a person to build up a tolerance for it that 
minimizes its importance for him. 

s Avoiding the use of defense mecha- 
nisms. When we say that a person should 
learn to accept anxiety, we are implying 
that he should also avoid the use of defensc 
mechanisms. We described the various de- 
fense mechanisms in Chapter 10 and ex- 
plained that they are used as ways of de- 
fending oneself against anxiety. The exces- 
sive use of defense mechanisms, it will be 
recalled, is the mark of a maladjusted per- 
son. Actually, if one accepts and tolerates 
some anxiety, there is no need to resort to 
defense mechanisms. 

A person can make progress in avoiding 
defense mechanisms by analyzing his own 
behavior. Suppose, for example, that a stu- 
dent is inclined to blame the instructor for 
the poor grade he received in a course. If 


Chapter 11 


the student is acquainted with the defense 
mechanisms, he will recognize that his be- 
havior has all the earmarks of rationaliza- 
tion. Suspecting rationalization, he may be 
more inclined to face the fact that he failed 
to attend several lectures, to keep satisfac- 
tory notes, or to do much studying. To take 
another example, if a person feels that his 
friends are turning against him, he might 
suspect himself of projecting dislikes or 
fears that he is unwilling to admit to him- 
self. Or if he finds himself getting very 
angry over some little incident, perhaps he 
is displacing aggression from some other 
person or event that has annoyed him. 
The practice of looking for defense 
mechanisms in oneself, and in others, can 
be carried too far. One can begin to think 
that he sees defense mechanisms in com- 
pletely normal and harmless behavior. On 
the other hand, nearly everyone sometimes 
uses them, and a person can improve his 
adjustment by being on guard against them. 
* Understanding motives. Since defense 
mechanisms deceive a person about his true 
motives, the problem of identifying such 
mechanisms is basically one of understand- 
ing one’s own motives. In the nature of the 
case, this is not easy, because it requires him 
somehow to see through the smoke screen 
of his own defenses. Moreover, as we ex- 
plained earlier (Chapters 3 and 9), motives 
are never easy to put one’s finger on. The 
problem, however, can frequently be clari- 
fied by framing it in terms of goals. A per- 
son can ask himself, “What do I really 
want? What are my goals?" If he blamed 
the instructor, or something else, for a low 
grade in a course, he may canvass in his own 
mind the goals he has been trying to attain. 
One very probable goal—at least it is a 
common onc—is to want a good grade 
without doing any work. This is human, 
and there is no need to be ashamed of it 
or to deceive oneself about it. Unfortu- 
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nately, it usually cannot be attained, at 
least by ordinary students in typical courses. 
Having admitted the real goal, or combina- 
tion of goals, and secing that it is unattain- 
able, the person can free himself of thc 
hostility and anxiety that accompany put- 
ting the blame on the instructor. At the 
same time, he can know better what he 
must do in the future if he wishes to satisfy 
his desires for grades. Or, of course, he may 
resolve the problem by deciding that a good 
grade is not worth the effort. In that case, 
he can be satisfied, rather than disgruntled, 
with the lower grade. 

In the last two paragraphs, we have used 
the example of a student rationalizing the 
cause of a grade because it is a fairly com- 
mon case in college life. We do not mean 
to imply that instructors never err in as- 
signing grades, They sometimes do. ‘The 
important point is that a student may be 
rationalizing the causes of his disgruntle- 
ment, and he may make himself aware of 
his defenses by asking himself scarchingly 
what his behavior really means. The same 
principle applies to many other, more per- 
sonal problems, When a person suspects 
himself of using defense mechanisms, he 
should assess for himself what his true goals 
are, 
Altering motives and goals. Achieving 
an understanding of motives and goals is 
an important clement in mental health, For 
that reason it is an aim of psychotherapy. 
It does not, however, guarantee successful 
adjustment. Patients in psychotherapy often 
gain insight into their own motives with- 
out seeming to improve much in mental 
health. The trouble in such cases is that 
they are unwilling or unable to follow up 
this achievement with other specific changes 
in their lives. To find mental health, it is 
also necessary to apply an understanding of 
oneself to changing one's motives and 
goals. Offhand, this may scem like asking 
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too much of a person. It is not so unreason- 
able, however, if one remembers that most 
motives and goals, other than the basic 
physiological motives, are acquired by train- 
ing (sce Chapter 3). It is true that the 
training has taken place over a period of 
years and that the motives have become 
deeply ingrained habits. On the other hand, 
what has been acquired can, with effort and 
practice, be changed or discarded. 
Sometimes the mere recognition of a 
motive permits a person to discard it with 
ease. A person, for example, may continu- 
ally rebel against authority, attempting al- 
ways to take no directions from superiors 
and to evade the rules of living. If he 
comes to understand that he acquired this 
motive in childhood as a reaction to an 
overbearing parent and that he is treating 
all superiors as though they were his father, 
he may quickly change his attitude toward 
superiors and get over his rebellion. An- 
other person, when he discovers that strong 
prestige-seeking motives have been causing 
him frustration, may decide that the bene- 
fits of prestige are not worth the effort. 
Thereafter his interest in going up the 
prestige ladder may be greatly abated. 
The altering of goals is usually a more 
laborious and time-consuming process. The 
person must do it by easy stages and un- 
dergo a kind of extinction (page 112) or 
desensitization (page 279) process. If he 
rebels against authority, his rebellion is not 
gone as soon as he understands its source. 
Rather, each time he feels rebellious, he 
must remind himself about the nature of 
the motive and make an effort to be co- 
operative and reasonable with his superiors. 
Each time he is successful in his efforts he 
completes a learning trial (page 258) in 
which he learns to be more comfortable 
with superiors. Gradually, his rebellion and 
its attendant anxiety are extinguished. 
Some goals can be changed rather quickly 
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when a person realizes that he acquired 
them by taking them over intact from other 
people. This may be true, for example, of 
vocational goals, which are often set for the 
young person by his parents. A boy may 
come to college with his heart apparently 
set on being a medical doctor. After a year 
or two, however, he may find himself frus 
trated by lack of interest and ability in 
premedical work. Perhaps his anxiety and 
frustration develop to an acute stage before 
he examines closely what his true goals are. 
By himself, or with the help of a counselor, 
he may discover that the goal of medicine 
is not his own goal at all. It was adopted 
because of the pressures and coaching of an 
overzealous family. If he discovers this— 
and some students unfortunately do not— 
he is in a position to set for himself new 
goals more in keeping with his interests and 
abilities. Then his big problem is to con- 
vince his parents that he is right, and this 
is not always easy. College instructors and 
counselors see many cases of this sort. Wc 
shall discuss them further in Chapter 16. 
Changes made in goals often do not need 
to be radical. Some goals present problems 
of degree rather than of kind. The fact that 
they are set too high is what makes them 
unattainable and frustrates a person. We 
described this situation in Chapters 3 and 
10 under the heading of unattainable goals, 
and emphasized the discrepancy between 
level of aspiration and level of performance. 
A person who has no discrepancy between 
the two but has a low level of both may ac- 
complish so little that he frustrates other mo- 
tives. One, on the other hand, who sets his 
level of aspiration so high that he can 
never reach it is subjecting himself un- 
necessarily to frustration. The successful 
adjustment is achieved when a person real- 
istically assesses his own abilities and limi- 
tations, then sets goals that are high enough 
to exact the best from himself but low 
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enough to be attainable and to give him 
some satisfaction. 

Reducing conflict and frustration. Dis- 
carding goals so that they no longer demand 
satisfaction and altering goals so that they 
are attainable are ways of reducing conflict 
and frustration, Our society, however, is so 
complex and our goals so elaborate that 
there is little chance, even under the best 
of circumstances, of a person's being com- 
pletely free of conflict and frustration. All 
that one can do is reduce them to a mini- 
mum. There are still some effective relief 
measures that we have not mentioned. 

= Postponing satisfactions. One such 
measure is to postpone the satisfaction of 
a motive to some foreseeable date. An ele- 
mentary example, which we have used be- 
fore, is a conflict between hunger and 
sleepiness. Most people solve this problem 
by cating first, then sleeping, thereby post- 
poning one goal until the other has been 
achieved. The principle is also applicable 
to more complicated conflicts. The student 
who wants both to have fun and to excel 
in college can plan to study tonight and 
go out tomorrow night. If he knows while 
he studies that he will be going out the 
next night, he has much less conflict than 
if he has no such plan. This is one of the 
reasons why we recommend later, in the 
chapter "Techniques of Study," that stu- 
dents follow a schedule of work and play. 
A young married couple who want comforts 
they cannot yet afford can make their plans 
for securing these comforts a few years 
hence, In the meantime, they can work 
hard, saving their money systematically, un- 
til the day arrives when they can see their 
dreams come true. By having a plan that 
postpones to a foreseeable time the satisfac- 
tion of motives, they reduce the conflict and 
frustration of the moment. 

"Frustration tolerance. To suggest the 
postponement of satisfactions is to imply 
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that a person should acquire something else 
that is important in coping with conflicts— 
frustration tolerance. The difference between 
a normal person and one who fails to ad- 
just is not, as one might think, so much an 
absence of conflict and frustration as it is 
an ability to tolerate frustration. The 
healthy person reacts to frustration as he 
does to anxiety (see above). He(accepts it 
as normal and as onc of the realities of life. 
He has learned that he cannot always have 
what he wants when he wants it, He stops 
fretting about goals that cannot be reached 
and lets some of his less essential motives 
go unsatisfied. The effect on him is similar 
to the effect of accepting anxiety; frustra- 
tion does not seem to be nearly so frustrat- 
ing if it is accepted for what it is. 

It is not easy to build up a frustration 
tolerance, but it can be acquired, like other 
habits, by practice. A person can start with 
some of the little things—the frustration 
he feels when he waits too long for a bus, 
fails to find a parking place, or is turned 
down for a date. He can try to accept these 
little frustrations with grace, then attack 
some of the bigger ones. He will not suc- 
ceed every time he tries, but trying is half 
of the battle. If he keeps trying, he will 
find his successes rewarded by a feeling of 
being more comfortable and by winning 
the good will of others. In time he will 
learn the habit of tolerating frustration, 

= Expressing emotions. Some conflicts, 
especially those involving fear and hostility, 
cannot be alleviated simply by postponing 
satisfaction or by acquiring a frustration 
tolerance. In many cases, the problem is 
quite different; it is one of venting motives 
that have been unnecessarily pent up. This, 
for example, may be the case with repressed 
hostility (aggression ). As we have explained 
before, a person is caught in conflict when 
he is afraid to give vent to his feelings. 

Perhaps, because of early training, a per- 
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son is unduly fearful of acting aggressively. 
In that case, he might express his feelings 
more openly and still have no reasonable 
fear of losing friends or alienating people. 
Normal individuals expect to find others oc- 
casionally angry and take it in their stride. 
Even if a person sometimes makes others 
angry with an open display of anger, he may 
be better off than if he is kept uncomfort- 
able by unexpressed emotions. This advice, 
of course, does not apply to everyone but 
is intended primarily for the person who is 
habitually very restrained in emotional ex- 
pression. 

More applicable to people in general is 
the suggestion to develop socially acceptable 
ways of expressing one's feelings, Without 
losing his temper, for example, a person 
may act sternly and state clearly what dis- 
pleases him. Or by a joking retort he may 
indicate displeasure but at the same time 
show good humor about it. One can hardly 
lose friends worth having or forfeit the re- 
spect of others by such mature expressions 
of emotion. However, knowing how best 
to express emotion acceptably is a skill that 
must be varied to suit the situation, Like 
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other skills, it takes practice. To secure 
guidance in developing it, one can some- 
times pick out another person who seems 
particularly successful at it and study his 
way of handling different situations. Learn 
ing such a skill is well worth the effort, for 
it can greatly reduce frustration from pent- 
up feelings. 

* Useful work. Another way to reduce 
conflict and frustration is to keep busy at 
useful work. This idea is an old one, but 
it is nevertheless sound. Most work that a 
person does, other than very repetitive ac- 
tivities, is toward some goal. Keeping busy 
therefore leads to increased satisfaction in 
things accomplished. Work also occupies 
a person's thoughts, and while he is work- 
ing other motives are pushed into the back- 
ground where they are less able to cause 
him conflict. Hence work is a double- 
barreled remedy; it satisfies certain , ls 
while weakening others. By itself, however, 
work is not a sure cure for conflict; some 
very maladjusted people work hard, But 
coupled with other measures we have de- 
scribed, it can contribute to an improved 
personal adjustment. 


1. Psychotherapy is the psychological treatment of emotional malad- 


justment. Originally used only with severe disorders, it is now employed 
more and more with mild disturbances. It is practiced both by psychiatrists 
(medical specialists) and by clinical psychologists. 

2. The goal of psychotherapy may be (a) merely changing the patient’s 
situation, (b) providing him with emotional support, or (c) helping him 
to achieve insight into his problem. The last is usually necessary and most 
effective when the patient has been burdened with chronic, deep-seated 
problems. 

3. There are several techniques of psychotherapy that are used accord- 
ing to the theoretical background of the therapist and the severity of the 
patient's problems. Early therapies were rather directive; they instructed 
patients in things they should do by attempting to reeducate them, to 
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desensitize them in emotional situations, or to suggest specific ways of 
behaving. 

4. Modem psychotherapy is more nondirective; it encourages the pa- 
tient to work out his own problems with the help, but little intervention, of 
the pherapist. 

. Psychoanalytic therapy follows the teachings of Sigmund Freud, em. 
phasizes free association as a technique, and makes use of transference of 
the patient's attitudes to the therapist. 

6. Distributive analysis and synthesis, a method promulgated by Adolf 
Meyer, is somewhat more directive and places more emphasis on the 
therapists periodically synthesizing for the patient what has been learned 
in the course of therapy. 

J 7. Psychodrama is a special technique that permits a patient to act out 
oa situations, and fantasies in his life. 

8. Play and release therapy, used principally with children, similarly 
encourages the patient to exhibit his feelings in a play situation, 

. Group therapy, another special technique, permits troubled people 
to talk over their problems with each other under the guidance of the 
therapist, 

10, Normal individuals may do much to improve their own personal ad- 
justments by (a) attempting to achieve selfunderstanding, (b) altering 
their goals, and (c) learning various measures to reduce conflict and frus- 
tration. 

11. Self-understanding is aided by (а) learning to accept and tolerate 
anxiety, (b) avoiding the use of defense mechanisms, and (с) attempting 
to understand one's own motives. 

12. Goals often may be discarded when a person understands what they 
really are, Goals may also be set at more realistic and attainable levels, 
thereby climinating unnecessary frustration, 

13. Conflict and frustration may be minimized by (a) postponing satis- 
factions to a foreseeable time, (b) acquiring a frustration tolerance, (с) 
finding socially acceptable ways of venting emotions, and (d) keeping oc- 
cupied with useful work, 
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Dip you ever stop to think how much 
other people have to say about what you 
do? Even if you are twenty-one and rela 
tively free of parental control, you still can- 
not get loose of the control of society. Its 
pressure is on the whole of your behavior, 
prescribing everything from the tie to wear 
with a particular suit to the rules of virtuous 
living. Ministers and elders exhort you to- 
ward moral behavior, employers and neigh 
bors gently force you to give to the Red 
Cross, and in many subtle ways people dic- 
tate how you dress, what you drink, and 
how you enjoy yourself. Indeed, practically 
from the moment each of us is born, society 
pushes, guides, advises, and constrains us in 
correct and appropriate ways of living. As 
—̃ — — 2А ЕРЕС Е. 

The first part of this chapter was drafted by 
H. James Bond, The Applied Psychology Cor 
poration, and the latter part by Stanley B. Wil 
liams, College of William and Mary. 
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Ruth Benedict, the social anthropologist, 
has put it:“ 


The life history of the individual is first and 


foremost an accommodation to the patterns and 


standards traditionally handed down in his com 
munity. From the moment of his birth, the 
customs into which he is bom shape his life ex 
perience and behavior, By the time he can talk 
he is a little creature of his culture, and by the 
time he is grown and able to take part in its ac 
tivities, its habits are his habits, its beliefs are his 
beliefs, its impossibilities are his impossibilities 
Every child that is born into his group will share 
them with him, and no child bom into one on 
the opposite side of the globe can ever achieve 


the thousandth part 


So steady, so insistent, and so pervasive 
are cultural influences on our behavior that 
we rarely stop to analyze or perceive their 
nature. If we were dwellers in the depths 
of the ocean, probably the last thing we 


should discover is water. Indeed, it took 
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man a long time to “discover” air. Similarly 
it is difficult to discover and understand the 
culture that shapes our behavior. Yet it is 
necessary to do this if we are to understand 
human behavior at all, 


B CULTURE 


The term culture, used in a scientific 
sense, refers to the customs and traditions 
of a people and to the attitudes and beliefs 
they have about important aspects of their 
life. Occasionally culture has been called 
“social heritage,” but this gives the some- 
what false impression that culture is in- 
herited unchanged from generation to gen- 
eration, A more accurate, though more im- 
posing, definition of culture—one provided 
by the anthropologist Ralph Linton—is 
“the sum total of behavior patterns, atti- 
tudes and values, shared and transmitted 
by the members of a given society.”* This 
definition makes culture an important chap- 
ter in psychology. 

Social anthropologists have taught us 
most of what we know about culture. Know- 
ing how difficult it is to get a perspective 
on our own culture, they have observed and 
lived in foreign cultures. They have focused 
their attention on the so-called primitive 
societies or backward peoples—the Indians, 
South Sea Islanders, Africans, etc. Thus 
they have been able to compare different 
cultures and to draw conclusions about their 
similarities and differences. 

Patterns of culture. The most important, 
perhaps, of their conclusions is that each 
culture has a distinctive pattern of its own. 
There are, of course, marked individual 
differences among people, just as there are 
in our own Western culture, yet each cul- 
ture has a characteristic pattern which is 
reflected in the behavior of all its members. 
We can illustrate this point by describing 
briefly three different cultures: the Zuni 
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Indians in the southwest United States, the 
Dobu natives of New Guinea in the South 
Sea Islands, and the Kwakiutl Indians of 
the Pacific Northwest.“ 

= Zuni culture. The Zuni Indians live in 
our own Southwest and are the descendants 
of the ancient cliff dwellers of New Mexico 
and Arizona. They are a mild, inoffensive 
people. What characterizes them most, 
however, is their ceremonial life. According 
to Benedict, who studied them, ritual and 
ceremony command their attention as much 
as any other activity in their life. Zuni men 
spend the greater part of their waking life 
in some aspect of ceremony. They must 
memorize rituals letter-perfect as a condi- 
tion of their membership in various cults, 
and some of their performances are truly 
amazing. Even those who are not permitted 
to participate in rituals are as concerned as 
those who are. All the ritual and conven- 
tionalism, however, are the outward mani- 
festations of a middle-of-the-road culture. 
The people apparently want to avoid the 
disrupting influences of individualism, in- 
novations, and initiative. So they are an 
epitome of conventionalism. Sobriety, mild- 
ness, and moderation in all personal rela- 
tions are their unspoken rules. 

= Dobu culture. In marked contrast to 
the Zuni, the Dobu natives of New Guinea 
have hostility as their dominant character- 
istic. Violence, extreme competition, sus- 
picion, and treachery are the usual order of 
the day. As Benedict has said in her char- 
acterization of this culture:* 


Life in Dobu fosters extreme forms of ani- 
mosity and malignance, which most societies 
have minimized by their institutions. Dobuan 
institutions on the other hand exalt them to the 
highest degree. The Dobuan lives without repres- 
sion man’s worst nightmares of the illwill of the 
universe and according to his view of life virtue 
consists in selecting a victim upon whom he can 
vent the malignance he attributes alike to human 
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Fig. 12.1. Cultural differences in eating behavior. On the left, Americans living in Arabia give a 


party Arab style, Sitting on the floor barefooted, they eat with their hands only. On the right, 


natives of Sumatra celebrate the painting of a house. Women and children stand and wait until 


the men are finished. (Standard Oil Co., N.J.) 


and to the powers of nature. All existence 
to him as a cut-throat struggle in which 
deadly antagonists are pitted against one another 
in a contest for each one of the goods of life. 
Suspicion and cruelty are his trusted weapons in 
the strife and he gives no mercy, as he asks none. 


appears 


» Kwakiutl culture. Another society stud- 
ied by Benedict is that of the Kwakiutl In- 
dians in the northwest United States and 
western Canada. Its members are also highly 
individualistic and competitive, as are the 
Dobu, but in a rather different way. The 
aim of competition in this group is to in- 
crease one’s own social status and to reduce 
that of his rivals. 

To achieve status, the Kwakiutl observe 
a custom known as "potlatch"—a feast at 
which a person distributes or destroys his 
most valuable property, such as blankets, 
canoes, copper, or oil. In this feast, he who 


achieves 
is put to 


can distribute the most property 


honor and prestige, while his riva 
shame. It is understood, however, that ob- 
jects of value that are "given" away are 
later to be repaid at high rates of interest 
— which reminds one of the phrase "Indian 
giver"—and the unfortunate recipient who 
is unable to make repayment at the ap- 
pointed time suffers heavily in prestige. 

Behind this cultural pattern is a way of 
emotional life. The Kwakiutl seem to know 
only emotions that swing between victory 
and shame. Almost every phase of commu- 
nity life—economic exchange, marriages, 
political life, and religious practices—is con- 
ducted in terms of affronts given and re- 
ceived. The greatest affront of all is to be 
laughed at, and the customary protection 
against such an insult is, as we have im- 
plied, the distribution of property. 
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We have described these three cultures, 
the Zuni, the Dobu, and the Kwakiutl, as 
illustrations of patterns of culture. The 
Zuni pattern is one of ceremony and con- 
vention, the Dobu is one of unrestrained 
hostility, and the Kwakiutl is one of com- 
petition for status. Not every culture has 
such distinctive and dramatic patterns, but 
each has a pattern. 

Cultural changes. Although cultures 
have definite patterns, these patterns are 
not handed down like heirlooms from one 
generation to the next. Rather they are 
constantly changing, sometimes slowly and 
sometimes fairly rapidly. The medieval era 
was for Western civilization a period of 
fairly slow change in culture patterns, while 
the modern period has been characterized 
by rapid and dramatic changes. Other cul- 
tures, similarly, have had times when 
changes were rapid and times when they 
were slow. 

The reasons for cultural change are quite 
complex. In some cases it is because one 
society overcomes another by force. One 
culture, through commerce or conquest, 
may dominate another, as did the ancient 
Greeks in the Mediterranean and later the 
Romans in the Mediterranean and in Eu- 
tope. When cultures mix, even though one 
people dominates another, cach takes on 
some of the patterns of the other. Some- 
times cultural changes are forced by cli- 
matic conditions, by exhaustion of natural 
Tesources, or, especially in modern times, by 
technological changes. Today technology is 
stepping up the pace of cultural change and 
even the most remote societies have had to 
yield in some measure to the force of its 
impact. Finally, some cultural changes are 
brought about by an ideology. Some set of 
ideas, for which there is some need in the 
culture, takes hold and brings about major 
changes in cultural patterns. Christianity 
and communism are good examples. 
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On the other hand, it is not correct to 
assume that cultures change very rapidly 
or that all aspects of a culture may change, 
for there is always some continuity of cul- 
tural pattern. Some patterns may remain 
virtually unchanged while others are drasti- 
cally revamped. Witness the industrializa- 
tion of Japan growing up alongside em- 
peror worship and its cultural consequences. 
In cultures, as in music, the arrangement 
and the tempo may vary, but the underly- 
ing melody is often the same. 

Awareness of culture. We have already 
pointed out that few people are aware of 
the cultural patterns that characterize the 
society in which they live. Having their 
behavior molded by the culture from the 
moment of birth, they take for granted the 
stereotyped behaviors and attitudes that 
characterize their culture. They are there- 
fore unaware of the extent to which culture 
shapes their habits and values. 

It is also characteristic of cultures that no 
member of a society ever shares all clements 
of his culture. Instead, with very rare ex- 
ceptions, each member knows only his 
particular subculture. This is because only 
certain aspects of a culture ordinarily in- 
fluence a particular person's behavior, and 
he is not a part of, or greatly influenced by, 
other major segments of his culture. 

As one illustration of this point, let us 
take the example of class or cultural, 
mobility, In the caste and class systems of 
some societies, it is virtually impossible for 
a person to move from one class to another 
higher one. In others, where there are few 
legal or economic barriers, this may still be 
true, simply because people in a lower 
Stratum of society are so ignorant of the 
cultural ways of the “upper” class. Even in 
a society such as our own, where crossing 
most class boundaries is more freely done 
than in most, it is not so easy as it seems. 
To cross them, a person must discard the 
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habits and attitudes of his childhood or 
early adult culture and learn the different 
ones of the cultural class into which he 
moves. This is sometimes difficult or im- 
possible. Indeed, these hurdles of knowl- 
edge and skill within a culture are grounds 
for such sayings as “You can't make a silk 
purse out of a sow’s ear,” and “Не from 
the wrong side of the tracks.” 


Е SOCIAL STRUCTURE 


Each culture, we have said, has its dis- 
tinctive pattern. Each culture also has its 
own social structure. That is to say, it has 
ranks that are assigned to people, it ex- 
pects certain people to do one kind of 
work and others to do other kinds, it ex- 
pects its families to be constituted in a 
certain way, and it expects its members to 
have certain attitudes and beliefs. In some 
socictics, this social structure is rather 
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rigid, in others it is more flexible, but none 
escapes some degree of structuring. 

Much of the structuring arises from dif- 
ferences among people in the goods and 
services that they produce. One person may 
make trinkets, another shoes, while a third 
invents the steam engine. Trinkets may 
satisfy the rather unessential needs of a few, 
while the steam engine multiplies a hun- 
dredfold many different things that satisfy 
needs. The dependence of people upon 
each other is therefore not equally dis- 
tributed, and some people are much more 
important to the society than are others. 

Of all the ways in which services to a 
society may be unequal, those arising from 
sex and age are most common. These dif- 
ferences, therefore, structure all societies in 
some degree. Infants obviously contribute 
little and demand much, and mothers on 
the whole are assigned to take care of them. 
Children may contribute something but 


Fig. 12.2. Some cultural patterns may remain unchanged while others are greatly modified, The 
Hutterites, a religious sect in the north central United States and Canada, follow their traditional 


patterns of dress, of weaving, and of goose plucking, 


ing and using up-to-date commercial products. 
Social Sciences, Western Reserve University, and Scientific American.) 


while adopting modern methods of farm- 
(Courtesy Dr. J. W. Eaton, School of Applied 
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Fig. 12.3. Social structuring arises from differences among people in the goods and services they 


produce. In the Arab culture, a young man has the job of preparing coffee for his father's 


guests, (Standard Oil Co., N.J.) 


still not much, and thus they are expected 
to treat adults with the respect befitting 
their different roles. Young men, in nearly 
all societies, are expected to be warriors in 
time of danger. Old men are usually the 
sources of wisdom and leadership. Thus 
individual differences in ability to meet 
society's needs have a lot to do with the 
social structure. So, too, of course, do 
technological differences in societies. Those 
societies that are more highly industrialized 
and have more different work specialties 
have more elaborate social structures. 
Status and role. Age and sex are only 
two kinds of individual differences con- 
tributing to social structure. As we have al- 


ready implied, occupation is another. So 
arc position in the family unit, membership 
in social groups, and many others, depend 
ing upon the particular society. What 
makes social structure is the fact that mem 
bers of a society categorize people accord- 
ing to differences that are important to 
their needs. Thus they give to cach person 
in the society what social scientists call a 
status—age status, sex status, occupational 
status, social status, and so on. Each status 
is a position representing differences that 
are important in the exchange of goods and 
services and in the satisfaction of needs in 
the society. 

Different people may occupy a particular 
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status at different times, and their statuses 
may change from time to time. Along with 
status, however, goes a role. This is pattern 
of behavior that a person is expected to 
exhibit in a particular status. & father in the 
status of “head of a household” has a role 
of behavior he must play in that status. So 
does a person in the status of “employer,” 
or of “mother,” or of “teacher,” etc. So we 
must make a clear distinction between 
status and role, one applying to position 
in the social structure and the other to the 
behavior that goes along with that position. 
These concepts of status and role are key 
concepts in understanding social structure. 
* Multiple status. The system of catego- 
ries of statuses that emerges in a social 
structure usually permits any particular per- 
son to be categorized in many ways, €. 
as "head of a household,” "teacher," 
“employee,” or “church member.” A per- 
son therefore comes to have several statuses 
in a social structure. For some part of his 
life, he occupies one status; for another 
part, another status. In each of these sta- 
tuses, moreover, he has a role to play that 
goes along with the particular status. He 
therefore finds himself in multiple statuses 
and multiple roles. The following illustra- 
tion from Linton gives a picture of the 
multiple statuses a person may occupy: 


Let us suppose that a man spends the day 
working as a clerk in a store. While he is behind 
the counter, his active status is that of a clerk, 
established by his position in our society's system 
of specialized occupations. The role associated 
with this status provides him with pattems for 
his relations with customers. These patterns will 
be well known both to him and to the customers 
and will enable them to transact business with a 
minimum of delay or misunderstanding. When 
he retires to the rest room for a smoke and meets 
other employees there, his clerk status becomes 
latent and he assumes another active status based 
upon his position in the association group com- 
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posed of the store's employees as a whole, In this 
status his relations with other employees will be 
govemed by a different set of culture patterns 
from those employed in his relations with cus- 
tomers. Moreover, since he probably knows most 
of the other employees, his exercise of these cul- 
ture patterns will be modified by his personal 
likes and dislikes of certain individuals and by 
considerations of their and his own relative posi- 
tions in the prestige series of the store associa- 
tion’s members, When closing time comes, he 
lays aside both his clerk- and store-association 
statuses and while on the way home, operates 
simply in terms of his status with respect to the 
society's age-sex system, ‘Thus if he is a young 
man he will at least feel that he ought to get up 
and give his seat to a lady, while if he is an old 
one he will be quite comfortable about keeping 
it. As soon as he arrives at his house, a new set of 
statuses will be activated. "These statuses derive 
from the kinship ties which relate him to various 
members of the family group. In pursuance of 
the roles associated with these family statuses he 
will try to be cordial to his mother-in-law, affec- 
tionate to his wife, and a stern disciplinarian to 
Junior, whose report card marks a new low. If it 
happens to be a lodge night, all his familial 
statuses will become latent at about eight o'clock. 
As soon as he enters the lodge room and puts 
on his uniform as Grand Imperial Lizard in the 
Ancient Order of Dinosaurs he assumes à new 
status, one which has been latent since the last 
meeting, and performs in terms of its role until it 
is time for him to take off his uniform and go 
home. 


Conflicts of roles, Serious trouble can 
arise when a person is caught in a conflict 
of roles, and this can easily happen in a 
society as complex and as mobile as ours. 
The blustering foreman who drives his men 
with an iron hand may find his methods 
quite unsuccessful when he climbs the lad- 
der of executive responsibility. The student 
leader, accustomed to the role of class 
president in a small-town high school, may 
be unhappy when he becomes just another 
freshman in a large university. The socialite, 
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used to the manners and repartee of cock- 
tail parties, may find herself offended and 
uncomfortable in a party of farmers or 
laborers. 

Such changes in status put a person in a 
conflict of roles. He finds that the role he 
learned in one status is no longer appropri- 
ate in a new status, He becomes uncertain 
as to what role he should play, and when 
he is forced to decide on one he may have 
little confidence in his choice. Thus he may 
be thrust into motivational conflict of the 
sort we have previously described (see 
Chapter 10), The consequences may be 
disastrous: frustration, anxiety, hostility, 
and failure of adjustment, If such conflict is 
widespread in a society—as it may be in 
times of great economic expansion or de- 
pression—it may inspire intergroup and 
interracial tensions, even international con- 
flicts. 

Multiple roles, however, are not always 
in conflict. In well-organized societies, in 
fact, conflicts of role are relatively rare. The 
structure of such societies preserves and 
isolates statuses so well that conflicts occur 
only in relatively rare and incongruous 
situations. There is the story of the Scots- 
man, for example, who found himself in 
the role of host to the murderer of his 
brother, Bound by the conventions of hos- 
pitality, he could resolve the conflict of the 
roles of host and avenger of his brother's 
death only by conducting the murderer 
outside the territory of his clan before tak- 
ing his vengeance. Such conflicts, however, 
are rather rare, 

Multiple roles not only need not conflict, 
they often complement cach other. The 
roles of parent, craftsman, and friend may 
cach satisfy needs or relieve frustrations 
that the other roles could not. Or one role 
may permit a person to relieve frustrations 
built up in playing another role, as when a 
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parent takes out on his family the aggres- 
sions built up during the day as an em- 
ployee. The various roles we must play 
therefore run the gamut from producing 
motivational conflicts to helping in the 
relicf of conflicts. 

Social classes. So far we have described 
social structure in terms of statuses and 
roles. There is more to social structure, 
however, than a mere assortment of sta- 
tuses. In every society, these statuses are 
arranged on a scale of prestige. That is to 
say, the people in the society regard some 
Statuses more favorably than others or they 
rank statuses according to their desirability, 
Then the awards that the community has 
to distribute, such as wealth, power, respect, 
and honors, are parceled out according to 
this prestige scale. Naturally, there is no 
one-to-one correlation, say, between wealth 
and prestige, for those of equal prestige may 
receive somewhat different shares of the 
wealth, But taken together, the awards of 
the community correspond fairly well to 
status on a prestige scale. 

"Thus the prestige scale becomes the basis 
for forming social classes or strata. Those 
high on it are largely in one class; those 
low on it are mainly in another class. In 
many societies the class system has become 
so formalized that it permeates all social 
organization and behavior. In many ancient 
kingdoms, for example, the classification of 
all members into one of three strata— 
nobility, freemen and slaves—was un- 
equivocal. Each person was one of the 
three. Frequently his class membership 
was indicated by his speech, dress, or other 
symbols clear to any observer. Each class 
was restricted to certain occupations and 
indeed to certain kinds of social behavior; 
freemen, for example, behaved in one way 
toward nobility, in another toward freemen, 
and in another toward slaves. 
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Our own society does not formalize 
classes so rigidly. It is not so easy to pick 
out a person's social class, nor are members 
of a class confined so strictly to that class 
and its particular occupations as are, say, 
members of a caste in India, Im other 
words, we have more class mobility. There 
is nevertheless a definite class structure in 
American society, An interesting illustration 
of this point is to be found in a study of 
the social structure in an actual American 
community, fictitiously called Jonesville. 
Mr, Walter Jones, a respected citizen of 
Jonesville, summarized the feclings of most 
people in the town in the following way!“ 


Almost everyone in this town is rated in some 
way, people can rate you in just а few minutes 
by talking to you, It's remarkable how you can 
size up people in а hurry—suppose 1 use a rating 
scale of zero to 100 and rate people on it, You 
can be sere this is not a hypothetical thing either. 
Not to the people of Jonesville. People like the 
Caldwells and the Volmers [the Lowells and the 
Cabots of Jonesville} rate 100, The Shaws would 
be up there (00, People like me, oh, a 70 maybe 
and people like John [a janitor] about 40, no 
better than that, Remember this is a social rat- 
ing. If we rated them financially some of them 
would rank differently, 


This quotation only illustrates the point, 
but it docs not prove it. For proof we may 
go to other studies in which the attitudes 
of people have been scientifically sampled. 
One such study" was made in a town called 
“Yankee City," and it revealed a class struc- 
ture depicted in Figure 12.4. This figure 
is constructed from a large number of inter- 
views of citizens of Yankee City in which 
they were asked to rate their fellow towns- 
men on social status. For the most part, 
people did not think of social classes by the 
names used in the illustration. These were 
furnished by the rescarch workers after- 
ward, Yet it was clear enough that people 
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distinguished three major classes and 
within each of them a lower and an upper 
part. With these they were able to classify 
almost everyone in the town. The actual 
percentages you see in Figure 124, how: 
ever, would probably vary from one city or 
section of the country to another. 

Criteria of class, In studies of this sort, 
the question arises, What criteria do the 
members of a community use when they 
rate their fellow members in social classes? 
The answer is never simple, Economic 
criteria are perhaps the most important, but 
many other factors enter into the evalua- 
tion, In Yankee City, for example, people 
revealed that they used all the following 
criteria in making their judgments; nature 
of occupation, kind of income (whether 
salary, commission, dividend, or the like), 


Fig. 124. the дөм structure of Veste City, A vomple 
of the citizens of Yankee City, ө New Englond com 


Unie. Press, 1941.) 
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Fig. 12,5. Class identifications according to occupation, Members of the occupational groups 
named on the left were asked to identify themselves with a social class. The bars show the por- 


centage of each group choosing the respective classes. (After Centers, R. T. The psychology of 
social classes. Princeton: Princeton Univ. Press, 1949.) 


moral standing, birth and family geneology, 
social relationships and organizations, and 
the kind of residential area in which the 
person lived. 

Membership in a class carries with it cer- 
tain typical attitudes. It is a question 
whether class membership causes these 
attitudes, whether occupational status 
typical of a class engenders these attitudes, 
or whether people with certain attitudes 
are more likely to fall in a certain class. At 
any rate, there seem to be attitudes that 
characterize American social classes.’ Most 
of us are aware of such differences in atti- 
tude toward many matters—money, birth, 
education, comfort, sexual behavior, politics 
—and they do not need to be detailed here. 

Not only are certain attitudes typical of 
classes in the American social structure, 
but such attitudes have something to do 
with the class in which a person feels he 
belongs. In a national sample of 1,100 


adults“ asked about their attitudes on 
several issues, including their own social 
class, people classified themselves as you 
see in Table 12.1. One of the interesting 
things about their classification was that so 
few people (1 per cent) were willing to 
classify themselves by the unflattering term 
“lower class.” Instead members of the 
lower class preferred to identify themselves 
with the “working class.” Also revealed by 
this study was the fact that people judged 
themselves by their occupations. In Figure 
12.5 you see that the higher a person is on 
the occupational scale, the higher he places 
himself in social class. Finally, however, the 
idea that “common attitudes and beliefs 
are distinctive characteristics of social 
classes” had something to do with their 
judgments. Nearly 70 per cent of sclf- 
judged members of the middle class, for 
example, held conservative political opin- 
ions, while only 35 per cent of the working 
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class did. Interviews with these people made 
it clear that they tended to identify them- 
selves with the class that they felt shared 
their political and social attitudes. 

Social classes and behavior. Because at- 
titudes, occupation, morals, and a whole 
host of things are related to class status, one 
might be inclined to think that class status 
greatly influences behavior. Certainly con- 
sciousness of class does. In general, how- 
ever, it is more correct to say that the 
various statuses and roles that go into a 
class structure have profound effects on 
behavior? In any case, it is important to 
realize that there are many psychological 
differences associated with class. 

The physical and social environment for 
development of personality is largely a 
matter of class, Indeed, the kind of home 
or neighborhood in which one lives, the 
kind of work, play, and facilities that are 
available, and even the minimum neces- 
sities for satisfying basic needs all go along 
with social class. Even more important, 
however, the training and education of a 
child is largely a matter of class. The man- 
ners one learns in eating, the selection of 
playmates, choice of occupations, and 
one's educational goal are conditioned by 


TABLE 12.1. Affiliation with social classes. 


A nationwide sample of 1,100 adult men were 
asked to indicate the social class with which 
they felt they were affiliated. Below are their 
replies expressed in per cent of men affiliating 
with each class or in per cent of those who 
did not affiliate or had no opinion. 
See 

Upper class 

Middle class 

Working class 

Lower class 

Don't believe in class 

Don't know 


22292506 
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Middle class 


Working class 


Fig. 12.6. Closs differences in attitudes. When asked 
to indicate their attitudes on six socioeconomic issues, 
a national sample of members of the middle ond 
working classes gave the results above, In general, 
members of the working class were more radical than 
members of the middle class. (Data from Centers, R. T. 
Psychological aspects of socioeconomic stratification, 
Princeton: Princeton Univ. Press, 1948.) 


the class in which he lives. Thus many of 
the influences on development that we 
have discussed elsewhere (Chapters 2, 7, 
and 9) depend on the social class of a 
child’s parents, 


Bi sociat Groups 


We have now scen that societies have 
cultures and a social structure, They are 
also characterized by social groups. Each 
member in a society not only has his 
status roles and social class, he is also à 
member of a large number of groups. He 
always is a member of a family group, at 
least when he is born, and he usually is a 
member of a community group, а city, or 
a town. Besides that he may be in a church 
group, an industrial group, a political group, 
a lodge, and many other varicties of groups. 
These groups affect his behavior, and he 
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Fig. 12.7, Organization charts to depict the structure of formal organizations. The traditional 


organization chart (above) is vertical, but many of the relationships between individuals are 


better represented by a concentric organization chart (right). Individuals A, B, C, ete., on the 


fra: 


ional chart are coordinate with the Technical Director, and their positions are named on 


the middle circle of the concentric chart. (After Browne, C. С. The concentric organization chart, 


J. appl. Psychol. 1950, 34, 375-377.) 


in turn affects the behavior and structure 
of the group, 

Kinds of groups. There are several Ways 
to classify groups, but we shall mention 
only a few of them briefly. First we can 
distinguish between assembled groups and 
dispersed groups, that is, between groups 
consisting of people physically present in 
the same area at the same time and those 
made up of people not assembled. People 
at work, in church, in the classroom, or in 
the parlor comprise groups. 
Members of nations, parties, 
unions, social classes, etc., make up dis- 


assembled 
political 


————— 


persed groups. Many groups, of course, are 
both, because they are sometimes assembled 
and sometimes dispersed. 

We may also distinguish between formal 
and informal groups. Formal groups are 
those with a reasonably permanent organi 
zation and structure, such as industrial con 
cerns, political parties, church bodies, and 
armies. Informal groups have по such 
permanent structure or organization, but 
appear and disappear, or assemble and dis- 
perse, depending on the occasion. A lynch- 
ing mob, a group watching a baseball game, 
a party at home, and a theater audience 
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are all good examples of informal groups. 

Finally let us distinguish between groups 
in terms of their primary purposes or func- 
tions. The general purpose of a family 
group is probably obvious. Social groups 
such as churches, lodges, clubs, and the 
like exist to provide social participation 
and certain facilities for their members. 
Power groups have the purpose of gaining 
or retaining power over certain segments 
of a society. Ordinarily a political party 
may be regarded as a power group. Ideo- 
logical groups, sometimes called social 
movements, arc groups constituted with 
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the primary purpose of effecting some sub- 
stantial change in the social system." The 
Nazi party was, and the Communist Party 
is, an ideological group. We shall: have 
occasion to use some of these distinctions 
in this and succeeding chapters. 

Group structure. То understand the be- 
havior of a group or of individuals in the 
group, we should have some way of depict- 
ing the interpersonal relations within the 
group. We should like to know who does 
what to whom and when, for it is the inter- 
action of the behavior of people in a group 
that for the most part makes the group. In 
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a word, we should like a description of a 
group’s social structure. This is a difficult 
problem that is far from a satisfactory 
solution, but we have something to say 
that bears on it. 

Formal groups. A formal, organized 
group is planned, designed, and produced 
by someone. It is a formal structure of 
positions, jobs, or roles. It always is based 
on some division of labor, and it usually 
consists of subgroups. As a differentiated 
structure, its parts are labeled, and leaders 
of the subgroups have titles. It has been 
customary in formal groups to attempt to 
depict the group structure by means of an 
organization chart that stresses the vertical 
relations of authority and command. Such 
organization charts abound in business, 
government, and military organizations. 
"They seldom do justice, however, to the 
many horizontal relations among workers 
of about equal rank. To correct this, one 
scientist has suggested a concentric organi- 
zation chart Both are illustrated in Fig- 
ure 12.7. Whether or not the concentric 
chart is the best possible portrait of group 
structure, it is at least in some ways an im- 
provement over the vertical chart. Probably 
neither method is the best that can be 
devised. 

One weakness of both charts is their 
inability to depict (1) numerous minor 
organizational relationships, and (2) dual 
or triple roles. Consider, for example, the 
case of Mr. X, whose duties in a college 
administration are as follows: In his 
capacity as member of a committee on 
student counseling, Mr. X may "advise" 
the dean of the faculty via a professor who 
is chairman of the committee. The advice 
cventually gets back to Mr. X, however, in 
his capacity of dean of students. This may 
require consultation with the director of 
admissions, the same Mr. X, and may even 
involve the registrar, again Mr. X. As 
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director of admissions, Mr. X's decisions 
may be restricted by an admissions com- 
mittee and possibly by a freshman dean 
Mr. Y, who is in charge of counseling fresh- 
men. Both deans are hired or fired by a 
college president but are required to "work 
under the direction" of a faculty committee 
on plans and policies, which in turn has only 
veto "power," which may be outvetoed by 
the president. The president in turn can 
be overruled or fired by the board of trus- 
tees. What is the position of Mr. X on an 
organization chart? 

The foregoing is not an actual case, but 
it is a "real" case in the sense that struc- 
tures like it do exist. There is a principle of 
administration that says every jobholder 
should know precisely who gives him his 
orders and to whom he is to give orders. 
Very few actual group structures are so 
clearly unambiguous. As a result, a man 
must play several roles. The actualities of 
role assignments have run so far ahead of 
our ability to pictorialize or symbolize them 
that it is often impossible to understand a 
working organization by inspecting its 
organizational chart. In tiny organizations, 
that doesn’t matter; in large ones, it does. 
It is probably safe to say that no one 
comprehends the organization of the 
Federal government today. 

"Informal groups. The informal group 
is generated out of firsthand experience 
Individuals meet or hear about cach other, 
form impressions of each other, and react 
dominantly, submissively, reverently, ad- 
miringly, distastefully, or otherwise. Out of 
this complex of interactions, leaders 
emerge with titles, and each person comes 
to play a more or less definite role in the 
group. Cliques form. Prestige attitudes are 
generated. Much of this process—perhaps 
most—is never verbalized. It results in 
natural, unguided selection of leaders and 
followers, roles to play, and thus of a 
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Fig. 12.8. Sociograms of two flight squadrons. Diagram at loft represents squadron A; the dio- 
gram at right, squadron B. Colored squares represent individuals outside the squadron, Colored, 


dotted lines are negative choices; solid, 


black lines are positive choices. For further explanation, 


see text. (Data from Jenkins, J. G. Nominating technique оз a method of evaluating air group 


morale. J. Aviat. Med., 1948, 19, 12-19.) 


group structure, ‘The selections—and there- 
fore the structure of the group—may vary 
from time to time and probably never 
crystallize completely. How can we picture 
scientifically the structure of such a group? 

One interesting and helpful device is the 
sociogram, which was invented by Moreno.* 
To construct a sociogram, one asks all 
members of a group, "Which persons 
would you most like to have for a room- 
mate [or partner, fellow worker, flying 
partner, leader of your group—whichever is 
appropriate]?" and “Which persons would 
you least like to have... ? From the 
answers to these questions one can con- 
struct a diagram, the sociogram, represent: 
ing the interpersonal relations of the group. 
It has been customary to represent positive 
choices (likes) with solid lines, and nega- 
tive choices (dislikes) by broken lines, The 
sociogram then gives a pictorial idea of the 
structure of the group. 

This technique has been applied to many 
groups—boys in summer camps, girls in a 
reformatory, children in classrooms, officer 


candidates in the Marine Corps, and 
numerous other groups. To illustrate it we 
shall use a sociogram of preferences of 
naval fliers for flying partners, as obtained 
by Jenkins during the Second World War." 
"This sociogram, illustrated in Figure 12.8, 
shows an informal group structure within 
the formal structure of the naval organiza- 
tion, In this particular sociogram, the blocks 
inside a square represent members of a 
squadron; those outside the square repre- 
sent fliers in other squadrons known to one 
or more members, CO means squadron 
commander; XO means squadron executive 
officer. Study the picture closely with two 
things in mind: (1) the differences between 
squadrons A and B, and (2) the difference 
between this picture and the picture of the 
organized group in Figure 12.7. 

What do the differences between squad- 
rons imply? In squadron A, the two leaders 
are popular, the members have more posi- 
tive choices than negative choices, all posi- 
tive choices are in-group and all negative 
choices are out-group, and there are no 
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cliques. Notice the corresponding features 
of squadron B, Not so good? As you might 
easily guess, it turned out that squadron A 
had high morale and squadron B had low 
morale. Thus with the sociogram technique, 
one can get a picture of group structure in 
terms of what members think of each other 
and from this infer something about the 
way the group functions. 

* Power structure. Power is the ability to 
control. The actual control of the behavior 
of members of a group does not always 
correspond to the group's formal organiza- 
tion or to its power structure. We usually 
think of a group which is controlled from 
the top as autocratic and of a group which 
is controlled by collective action of most of 
its membership as democratic. This is an 
oversimplification. Many very democratic 
societies are strongly controlled from the 
top, as the United States was during the 
Second World War, for example. The 
key to a clear view of this problem lies in 
the distinction between control and power. 
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Power is defined as the ability to control, 
but that ability can be and frequently is 
delegated. In a democratic society, the 
members of the society delegate to certain 
individuals the control of that society. This 
delegation is revocable, though usually the 
method of delegation is chosen so that re- 
voking it is not too easy, 

The terms autocratic and democratic can 
apply to power relationships or to control 
relationships. Regardless of power con- 
siderations, an autocratic control pattern 
might be pictured as a star with channels of 
control radiating from the leader; under- 
lings do not communicate with each other. 
The picture of democratic control is a net- 
work, and the leader is merely a traffic 
center. Figure 12.9 (left) is a symbolic pic- 
ture of an autocratic control pattern; Figure 
12.9 (right) is of a democratic control pat- 
tern. The pictures are not completely realis- 
tic, but they serve as schematic diagrams, like 
a radio diagram which illustrates its main 
components without filling in the details. 


Fig. 12.9. Authoritarian and democratic patterns. For small groups, the structure of authoritarian 
leadership may be depicted as a star in which individuals depend on the leader for direction. 
The structure of democratic leadership, on the other hand, may be represented as a wheel in 
which all members work together and the leader is a "center of traffic." (After Krech, D., & 
Crutchfield, R. S. Theory and problems of social psychology. New York: McGraw-Hill, 1948, 425— 


426.) 
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Го give life to the pictures, we must re- 
member the “atmosphere” or “climate” 
that tends to characterize autocratically 
and democratically controlled groups. Stu- 
dents of Kurt Lewin have experimentally 
produced these climates in children's play 
groups by having the leader, an adult, act 
democratically with one group and auto- 
cratically with another." As a democratic 
leader, he suggested, persuaded, and re- 
frained from domineering. As an autocrat, 
he ordered and commanded, permitting no 
suggestions from the group members (see 
Figure 12.10). In the democratic group 
there was less hostility, more enjoyment, 
and more constructive work, and the group 
did not fall apart when the leader left it. 
The experimenters point out, however, that 
there were some exceptions to this superi- 
ority of the democracy. 

Social learning. As psychologists we are 
not so interested in group structure or fune 
tions as we are in the behavior of people 
in groups and in the effects of groups upon 
their behavior. Let us therefore turn to that 
general question. There are a good many 
things that people do in groups and a good 
many ways in which they are affected by 
the group 

* Socialization. In this and preceding 
chapters, we have dwelt several times on the 
socialization of the individual. This begins 
in the primary family group, which at first 
satisfies his needs, then later presents ob- 
stacles to this satisfaction—do's and don't's 
The family group, therefore, is his first 
teacher. Through it he learns not only 
many basic skills but also his characteristic 
ways of adjusting to frustrations. As the 
individual makes the transition from his 
original family group to the other groups 
of which he is a member as an adult, this 
process of socialization continues. He de- 
pends on groups for the satisfaction of many 
of his needs, yet these groups approve and 
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Fig. 12.10. Avthoritorion, democratic, and loissez 


foire groups. In the authoritarian group (top), the 
leader tells the children exactly what to do. In the 
democratic group (middle), the leader acts os a con- 
sultant. In the laissez-faire group (bottom), the leader 
helps only when asked; children are often bored or 


break into horseplay. (Courtesy Dr. Ronold Lippitt.) 


316 SOCIAL PROCESSES 


disapprove of his behavior and force him 
continually to learn and to modify his be- 
havior. Thus nearly all that we have said 
in the last three chapters can be regarded 
as the effect of groups on a person’s be- 
havior. We may, however, be more specific 
than that and describe in addition the kinds 
of learning that take place in groups. 

"Imitation. If you have ever observed 
two children in a family of about the ages 
of two and four, you have noticed how 
much the child of two imitates everything 
his older brother or sister does. When the 
older child starts out the door, so does the 
younger; when one wants candy, so does 
the other; and so on. Imitation is par- 
ticularly striking at the age of two or three, 
when a child has not yet learned to do 
many things for himself and learns a short 
cut to getting what he wants by imitating 
older children or persons. Though not 
quite so obvious, perhaps, imitation is a 
striking feature of the behavior of people 
in groups. It is a specific kind of social 
learning that takes place because it is 
usually rewarded by members of the group. 

* Opportunity to vary. Groups also assist 
in individual learning because they increase 
the number of opportunities for behavior 
to vary or, one might say, because they 
increase trial and error in behavior. In 
group discussions, new ideas, opposing 
ideas, or different approaches to a problem 
are put forward. Some of these "trials" 
would never have occurred to an individual 
by himself. When they are proposed by 
other people, he can profit from their suc- 
cesses and failures. It is this feature of 
social learning that underlies our use of 
conferences as ways of solving mutual 
problems and our insistence on freedom of 
speech for the public airing of views. 

We might illustrate a specific case of 
such learning with an experiment in which 
different college classes were given the task 
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of estimating the number of beans in a 
glass jar." Members of each class made an 
estimate and later were asked to make 
another estimate, In between the two esti- 
mates, members of one class were not al- 
lowed to discuss the problem at all. Another 
class, however, was encouraged to discuss 
their estimates with each other between the 
tests. Both classes showed some improve- 
ment in the correctness of their estimates, 
but the class that was allowed discussion 
improved much more than did the other. 
Apparently the comparison of results among 
individuals in the group permitted them to 
come closer to the correct answer—before 
any of them knew it. 

= Social facilitation. Still another way in 
which the group aids learning and per- 
formance is through facilitation. One can 
see the results of such facilitation in rats. 
In one experiment, rats were allowed to eat 
individually, with no other rats in sight, 
until they would eat no more. Then they 
were brought together in small groups and 
allowed to eat more if they wished. Most of 
them began eating again and, on the aver- 
age, ate 70 per cent more than they did 
individually. 

People behave in a similar manner. In a 
now classic study, one investigator gave 
some psychological tests to adults under 
two sets of conditions: (1) working indi- 
vidually, and (2) working in groups around 
a common table.“ When people worked in 
each other's presence, they speeded up con- 
siderably their rate of work. The quality of 
their work was somewhat worse, but this is 
understandable, for the tests were such that 
they could not have speeded up much 
without suffering some impairment in 
quality. The important point is that the 
mere presence of other people facilitated 
the work of the several individuals. 

= Cooperation and competition. When 
we think about groups and their effect on 
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behavior, we are bound to raise the ques- 
tion of cooperation and competition. If a 
group is really a group, that is, if there are 
interpersonal relations that make the group 
more than a mere collection of individuals, 
these relations must somehow or other in- 
volve cooperation and competition (see 
Chapter 3). In fact, it may have occurred 
to you, in reading about the study above 
on social facilitation, that the explanation 
of such facilitation might be in a feeling of 
rivalry or competition that creeps into a 
person’s efforts when he is working in the 
presence of others. In that particular study, 
strict instructions were given to the sub- 
jects that they were not to compete with 
cach other, Nevertheless there was probably 
some feeling of competition. 

In any event, competitive behavior is 
something people learn in groups. And 
this is also the way they learn cooperative 
behavior, We saw this in Chapter 3, so we 
do not need to dwell on it here. There you 
read of animal experiments in which it was 
possible to teach groups of animals either 
cooperative or competitive behavior by re- 
warding them appropriately. If cooperative 
behavior was rewarded, it was learned; if 
competitive behavior was rewarded, it was 
learned. We also pointed out at that time 
that the cooperative or competitive pat- 
terns observed among primitive peoples 
were perpetuated in their cultures by the 
kind of training children received in their 
families and social groups. 


[| LEADERSHIP 


One of the most important characteris- 
tics of groups is that they have leaders. 
One person may get himself out of a burn- 
ing building, but 500 school children cannot 
be evacuated without some coordination. 
Children can play individually as long as 
they are climbing ropes or “skinning the 


SOCIAL INFLUENCES ON BEHAVIOR 317 


cat," but in most games they need a leader. 
You can play football without a captain, 
but it is much more fun if you have some- 
one call signals. Anarchists may be efficient 
individualists when bombing kings and 
derailing trains, but anarchism applied to a 
military organization would result in many 
dead heroes and few victories, Moral: 
groups need leaders if they are to pull to- 
gether effectively in a team. 

Leaders and social change. Although 
students of human affairs have long tried to 
evaluate the role of leaders in group be- 
havior, they have not been able to reach 
agreement on the matter. Writers from 
Carlyle to Marx have leaned toward one or 
another of two extreme opinions about 
leaders: (1) Leaders are necessary; history 
hinges on their actions. (2) Leaders are 
merely the expression. of popular needs; 
they ride the tide of history, but they do 
not influence it. 

The first view may be called the leader 
principle or the “great-man theory” of his- 
tory. It says that masses of people drift 
along in aimless confusion until a gifted 
leader assumes command and tells them 
what to do. The "man on horseback” is 
always a dramatic figure. He may accom- 
plish social change (good or bad), but the 
truth of the matter is that he appears to 
accomplish much more than he actually 
does. It is said, for example, that Hitler 
conquered Poland and that Hitler slaugh- 
tered millions of people. Literally speaking, 
Hitler did not do any of these things. 
Mostly he just talked. But would these 
things have happened without Hitler? We 
do not know, for history is an uncontrolled 
experiment. Yet, by the great-man theory 
of history, Hitler gets credit for causing the 
events. 

The second opinion might be called the 
sociological view. It says that history makes 
or selects the man, not vice versa. Social 
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and cultural developments are considered to 
follow their own laws, and the presence of 
a particular person as leader is purely 
coincidental. A society is regarded as a 
sprawling organism, adapting slowly to 
environmental change. Its habits and cus- 
toms are its culture. If a social organism 
finds itself at war, a peace leader will not 
be tolerated; a nation in defeat demands a 
quisling type of leader. No leader can be at 
variance with the needs of the group and 
remain its leader. According to this view, 
then, it was not Hitler, but the German 
people who overran Poland and slaughtered 
the Jews. Extreme adherents of this view 
will not even admit the temporary influ- 
ence of the leader. To them, he may be the 
people’s voice, but never their brain, 

There are arguments for and against each 
of these views of leadership. Neither can be 
proved or disproved. We have reason to be- 
lieve that the truth lies somewhere between 
the two. Social change is probably a func- 
tion of leaders, groups, and situations, all 
of which interact to determine the out- 
come, Leaders usually make some differ- 
ence, sometimes great and sometimes small. 
On the other hand, the needs and attitudes 
of groups determine whom they will select 
or follow as their leaders. Of course, the 
behavior of both leaders and groups de- 
pends upon the situations they face. 

Psychologists have no business playing 
the role of historian and explaining history. 
They can, however, conduct experiments on 
leadership in different kinds of groups and 
situations, and they can make systematic 
surveys of attitudes toward leaders and how 
leaders function in groups. They can also 
apply their knowledge of psychological 
measurement to the measurement of the 
abilities of leaders. They have done all 
these things and thus have some informa- 
tion about the functions and characteristics 
of leaders. 
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Functions of leaders. Human leadership 
turns out to be a rather complicated prob- 
lem. By tabulating what people do in 
leadership situations or what people say 
about the groups they are in, it is possible 
to compile a long list of the things leaders 
do for members of the group. Human 
leaders sometimes (1) set up the motiva- 
tion of their followers, (2) arrange. for re- 
wards and punishments of the followers, 
(3) help the followers when they fail, (4) 
deal with their anger if they are frustrated, 
(5) replace them if they drop out, and 
(6) even provide the “maze paths" or 
"answers" to their problems. It is interest- 
ing to note that all these functions of a 
leader are carried out when a psychologist 
trains a rat in an experiment. The list of a 
leader's functions also includes acting as 
(1) executive, (2) planner, (3) policy 
maker, (4) expert, (5) group spokesman, 
(6) controller or "switchboard" of intra- 
group relations, (7) arbitrator or mediator, 
(8) model for copying, (9) symbol for 
group unity, (10) ideologist, (11) father 
figure, and (12) scapegoat. Not all of these, 
of course, are required of every leader, but 
cach applies at some time to some leader 
in some situation.“ 

All these functions of leaders fall into 
two broad groups, one of which we might 
call inspiration and the other execution. 
Under "inspiration," we may include all 
the things the leader does to the group, 
dramatizing its goals, rewarding and punish- 
ing members, getting them to work effec- 
tively with each other, and so on. Under 
"execution" we may include what the 
leader does for the group: planning policy, 
selecting subordinates, dividing up the 
work, delegating authority, and so on. 

It is difficult, if not impossible, for 
leaders to play these different roles equally 
well. The inspiring leader, who can make 
people work together, is likely to neglect 
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his duties as a director and be a person 
who does not care too much for the routine 
of executive work, The executive leader, 
on the other hand, in being concerned 
with the effectiveness of his organization, 
is likely to neglect the feelings of his asso- 
ciates and may treat his people harshly. 
Both kinds of leaders have their place, and 
cach may command loyalty from the group. 
One makes people feel important and keeps 
them happy, the other makes them feel 
secure in the knowledge that the group is 
being well run, 

Personalities of leaders. ‘This brings us 
to the question of the traits of leadership. 
Our libraries are filled with well-meaning 
books on this subject, containing nothing 
but highly opinionated advice, usually in- 
tended for the young males of our society 
about to be initiated into the glories of 
adulthood. Opinions unrelated to facts are 
next to worthless for a science, and that is 
what most popular writing on leadership is. 
In recent years, however, scientists have put 
their efforts to the question, and we are 
now beginning to get some facts. These 
have been collected in several kinds of 
studies which we shall describe. In reading 
the paragraphs below, one should keep in 
mind the methods of measuring personality 
characteristics that we discussed in Chap- 
ter 9. 

* Questionnaires. The questionnaires 
used by research workers are very carefully 
constructed and pretested for reliability. 
Respondents are asked not so much for 
opinions as for observed facts about the 
behavior of leaders they have seen. Al- 
though it is not possible to keep replies 
wholly free of opinion, it is possible by 
careful statistical analysis to make some 
definite conclusions about leadership be- 
havior. 

An excellent example of а questionnaire 
study of leadership is one in which each of 
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500 different people was asked to give a 
detailed report on an instance of leadership 
familiar to him. ‘The report was made on a 
special form that required 142 separate 
responses. From the results it was possible 
to conclude that some of our stereotyped 
notions of leadership qualities, such as 
“quickness of decision,” are probably not 
very important, This study showed, on the 
other hand, that effective leaders are those 
who advance the goals of the group, have 
administrative skill, inspire or set the pace 
for the group, and make members feel 
secure in their respective places in the 
group. Good leadership also seemed to be 
most evident in groups having a great deal 
of solidarity and pleasant relations among 
the members. 

s Psychological tests and inventories. In 
recent years, investigators have applied 
dozens of tests of ability and of attitudes 
or interests to persons in positions of leader- 
ship. Results show that in American clubs 
and organizations the leader is likely to be 
above the average of the group in one or 
more of the following: intelligence, scholar- 
ship, social participation, socioeconomic 
status, dependability, initiative, persistence, 
self-confidence, knowing how to get things 
done, popularity, originality, masculinity, 
verbal facility, and adaptability, The leader 
does not seem consistently to be above 
average in introversion-extroversion, self- 
sufficiency, and emotional control, but he 
may be very slightly above average in height, 
weight, appearance, and social dominance, 
For boys, athletic and physical prowess are 
important, but for mature men these ap- 
parently have lost their charm. Some evi- 
dence shows that there is such a thing as 
too much of a good trait: a child with an 
1Q of 150 may be a leader of children with 
IQs of 130 but ineffective with children 
with 105 of 100. (For the meaning of IQ, 
see Chapter 15.) 
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From research to date, however, it ap- 
pears that the most promising tests of 
leadership are those of attitudes and inter- 
ests rather than of abilities. We already 
have a number of such tests, but we have 
not been too successful yet in devising 
valid tests of such interests as social climb- 
ing, competitiveness for prestige and sta- 
tus, and desire to escape into an authori- 
tarian social structure. A great deal of re- 
search is currently being devoted to this 
topic, and the picture may change radically 
within a few years. 

* Sociometric tests. Another approach to 
the measurement of a leader's characteris- 
tics is the sociometric technique that we 
described earlier in this chapter. The tech- 
nique, by itself, defines no traits, for mem- 
bers simply state their preferences for per- 
sons in the group. Yet certain traits seem 
to be hidden in the preference ratings and 
these can sometimes be teased out by spe- 
cial forms of statistical analysis, Although 
troublesome to make, this kind of analysis 
frequently yields useful results because 
sociometric preferences sometimes prove 
highly valid. From studies made during the 
Second World War, for example, we have 
indications that “buddy” ratings can fore- 
cast platoon leadership better than can 
officers’ ratings and better than tests of 
ability.“ After the war, interest іп soci- 
ometry and sociograms has increased among 
research workers. Some of them regard 
sociometric tests so highly that they assume 
their validity for leadership; that is to say, 
they use the sociogram as the final test 
(the criterion) for all other tests. 

* Work-sample performance tests. Al- 
though all armies have long conducted 
mock battles for training purposes, the Ger- 
man Army, in the Second World War, 
seems to have led in using work samples as 
tests of leadership. Later in the war, the 
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American Office of Strategic Services, the 
British and Australian armies, and the U.S. 
Army employed similar tests as measures of 
leadership.'? The basic idea is to confront a 
man with a “real-life” or moderately well 
simulated task: to get troops across a river 
under enemy fire, to get cooperation in 
building a bridge, to act like a spy by not 
letting on to others who he really is, ete. 
"These are rather fascinating tests, but their 
validity is largely unknown. Many of their 
advocates, including the Germans, have 
been content to admire them and trust 
them without attempting to determine 
whether they are any good. 

" Leaderless-group tests, One variation 
on the work-performance test is a situation 
in which several persons are confronted 
with a task, told to do it, and left alone. 
Since no leader has been designated, the 
experimenters observe the group to see who 
emerges as the “natural” leader. Experi- 
menters usually exclude themselves from 
the group and watch what goes on from 
the side lines or, in some cases, through 
peepholes or one-way vision screens. So far 
the tasks most often given to a group have 
been (1) discussion of some topic such as 
college course material, (2) building or 
assembling some simple structure, (3) 
sorting and filing and other clerical jobs, 
and (4) plotting a curve or making up a 
report on some topic. One of the best of 
studies of this sort has concluded, after 
detailed statistical analysis, that there are at 
least two kinds of leadership ability: (1) 
"intellectual" leadership, and (2) "doing 
things with one's hands" leadership. Intel- 
lectual leadership correlates somewhat with 
clerical ability, but neither has much to do 
with mechanical aptitudes (see Chapter 
16). 

Of all the methods we have, the leader- 
less. group test is one of the most promising 
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Fig. 12.11, Leadership depends on the group and situation, as well оз the leader. In Barrie's 
comedy The Admirable Crichton, the roles of master and servant are reversed when the group is 
stranded on а desert island. (Sketches by Chomberlain from the New York Herald Tribune.) 


in providing possibilities for genuine ex- 
perimental analysis, because it lets us see 
the beginnings of leadership in informal 
and unstructured groups. This is exactly 
where we would expect the personality 
traits of leaders, if any, to be most apparent. 

Fitting a leader to a group. Despite 
difficulties in selecting leaders, there is the 
fact that some people make pretty good 
all-round leaders, likely to succeed at lead- 
ing many kinds of groups in many different 
situations, in the same way that some 
athletes excel in many sports. Such all- 
round leadership, however, is as much due 
to similarities among situations and among 
groups as it is to the ability or personality 
of the leader. This should make clear what 
we so easily tend to forget: Leadership is 
an interaction between leader and group 
and between leader and situation. The 
breakdown of a bus, for example, may for 
the moment promote a mechanically apt 
"Mr. Milquetoast" to a position of com- 


mand, leaving the politician speechless. 
And in Barrie’s comedy The Admirable 
Crichton, the members of a noble family 
turn to their butler for leadership when 
they find themselves stranded on a desert 
island. 

Particularly critical is the interaction be 
tween the leader and the group. Somehow 
the two must fit. The match need not be 
perfect, but the leader must play a role 
that the group expects of him. In informal 
groups, one achieves his role by his own 
behavior and may even inyent his own role. 
The situation is much like a drama without 
a script; spontancous acting is required. In 
organized, formal groups, one has a brief 
script to go by. Except for actual plays, 
however, the script is never filled in com- 
pletely; there is always some leeway for 
individualizing the ascribed role. Neverthe- 
less the organization chart, the bylaws, and 
some unwritten rules tell the player at 
least the minimum he must do if he is to 
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fill the role, The junior lieutenant operates 
within well-advertised limits; so does the 
Queen of England. 

=Some leader requirements. Here are 
some of the things a person must do to 
play his role of leader: 

1. Other things being equal, a leader 
who favors the efforts of the group will 
be better than one who does not, unless 
the latter is a very good actor. A man out 
of sympathy with war aims will probably 
be a poor army officer. 

2. A leader must accept some responsi- 
bility, even when it is unpleasant. Some 
talented young men have been poor officers 
simply because they could not accept an 
authoritarian role, even when necessary. In 
some cases, their desire to be pals with their 
subordinates interfered with the require- 
ments of leadership. 

3. A leader ought to excel the members 
of his group in some technical matter of 
group significance, that is, he must have 
some kind of "know-how." A ship captain, 
for example, may need to be a good navi- 
gator or a gunner in addition to being a 
good administrator. 

4. A leader needs to excel the members 
in some other, nontechnical ability. De- 
pending on the group, this may be ability 
to work hard, ability to judge people, or 
self-confidence. 

These conclusions—and many others that 
may be reached as research continues— 
are relative to the group. They have to 
do with what the group requires of the 
leader. 

"General methods of selecting leaders. 
There are a good many methods of select- 
ing leaders, but they fall fairly well into 
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three groups or their combinations: (1) 
clection, or some variation of the demo- 
cratic process such as popular nomination 
of a panel from which some higher au- 
thority selects; (2) outright appointment 
by superior authority; and (3) psychologi- 
cal or other scientific testing. The method 
that is used depends on what is permitted 
by authority or custom. A dictator usu- 
ally appoints; a democracy elects. Which 
method is best? 

Theoretically, scientific tests should be 
best. It stands to reason that the best se- 
lection can be made by those who know 
best the aspects of the leadership problem 
—the group, the situation, and the candi- 
dates. Ideally, tests could be made to give 
all this information in accurate detail; in 
practice, however, they do not—at least 
not yet, The same argument could be made 
for appointment by superior authority, for 
the superior is more likely to know the 
demands of a position and a person's ability 
to fill it than is a large group of people. 
But who is to select him? 

To play safe, what we do in practice is 
use a combination of all three methods, 
Americans—and other democrats—believe 
that top leaders should be elected, not be- 
cause we can prove that voters know best 
but because we want the people to be the 
center of power, even if they make mis- 
takes. We do defer to our clected leaders 
on the appointment of judges and generals. 
These, in turn, are making increasing use 
of psychological tests for the selection of 
leaders of lower echelons, Some day, we 
may predict, it will not seem at all strange 
to see psychological testers and social scien- 
tists selecting all but our highest leaders. 
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UMMARY 


1. The culture of a society influences the attitudes and behavior of its 
members. Cultures of different societies tend to have characteristic pat- 
terns. 

2. These patterns are transmitted from one generation to another 
through the behavior of the people in the culture. Consequently, culture 
tends to resist change. 

3. Changes, however, do come about, Whether such changes are slow 
or rapid depends upon such factors as commerce, technological develop- 
ments, and intermingling of peoples. 

4. Individuals in a society tend to be unequal in their ability to satisfy 
the needs of the group. This fact is largely the reason for the development 
of social structure, 

5. Social structures are made up of different statuses. The individuals 
occupying a particular status are expected to play an appropriate role. A 
person may have several statuses and roles, Sometimes these conflict and 
sometimes they supplement each other. 

6. Characteristic statuses tend to be arranged on a prestige scale which 
becomes the basis for a division into social classes, ‘There are several socio- 
economic criteria for each social class, Members of each class have charac- 
teristic attitudes and ways of behaving. 

7. Within a particular culture, there are numerous social groups, some 
informal and some formal, some assembled and some dispersed, We at- 
tempt to depict the structure of formal groups with organization charts, 
but these are not very satisfactory. 

8. Informal groups are best represented at present by a sociogram ob- 
tained by nomination techniques. 

9, Social groups account for much of human learning, because they 
provide an individual with many different opportunities to learn. 

10. Most groups manage to function well only when they have leaders. 
‘The leader exerts more influence on the group than do its individual mem- 
bers. To be an effective leader, however, he must represent the needs of 
the group and help to satisfy these needs, 

11. Many different characteristics are found in leaders. At one particular 
time and in one group, one set of characteristics may be most effective for 
leadership; at other times, different characteristics. 

12. Several methods have been used in the study of leadership: question- 
naires, personality inventories, sociometric tests, work-sample tests, and 
group tests. Although some of these methods show promise, none is at 
present especially valuable in the selection of leaders. 
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ALTHOUGH THE ATTITUDES of other pco- 
ple are never seen or felt—they are only 
they make differ- 
ence in almost everyone's life. To the per- 
son in business or politics they may make 
the difference between success or failure. 
Ihe businessman depends upon favorable 
attitudes of his customers toward his prod- 
ucts and services to keep his business going 
The politician must have favorable atti 
tudes toward his personality, abilities, and 
political behavior in order to count on his 
reclection. Each of us similarly strives to 
create favorable attitudes and to eliminate 
unfavorable attitudes on the part of friends, 
associates, employers, and others. There are, 
indeed, very few acts or decisions in every- 
day affairs that do not somehow take ac- 


inferred considerable 


This chapter was drafted by Clifford T. Mor- 


gan of The Johns Hopkins University. 


Ларе" 13 ATTITUDES AND 


BELIEFS 


count of the way in which attitudes may 
be affected 


| ETT: NATURE OF ATTITUDES 


It is not hard to understand why atti 
tudes are so important in social adjustments 
if we consider what they are and how they 
are acquired Psychologists define attitudes 
as tendencies to respond either positively or 
negatively toward persons, objects, or situa 
tions. A child who has been bitten by a 
dog has learned to be afraid of dogs, and 
unless something is done to counteract the 
experience he will probably have an un 
favorable attitude toward dogs for a long 
time. After putting his hand on a hot stove, 
a child develops an unfavorable attitude 
toward hot On the hand, 
when parents give their children toys and 


lollipops, thc children tend to develop a 


stoves other 
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positive or favorable attitude toward par- 
ents. In these and other examples which 
might occur to you, the important point 
is that people learn to avoid whatever has 
proved unpleasant and to approach what- 
ever has been rewarding in their previous 
learning experiences (see Chapters 3 and 5). 
When we use the term attitude we are 
simply referring to the probability that they 
will react negatively or positively to similar 
situations when they occur in the future. 
Many attitudes, as we shall see, are ac- 
quired from others, rather than from direct 
experience. In any case, they are learned, 
and from them we can predict future be- 
havior. 

Social attitudes. Through a lifetime of 
learning, individuals develop innumerable 
attitudes toward various objects, persons, 
and situations. Some of these attitudes are 
shared with a large number of other in- 
dividuals and are called social attitudes. 
Some of them, on the other hand, are not 
held in common with other persons but 
rather are private affairs; we call these 
personal attitudes. Vor example, a person 
may have attitudes toward his mother, his 
dog, his violin, his motorboat, his church, 
and his alma mater. Most individuals have 
attitudes toward mothers, dogs, etc., but few 
of them have attitudes toward a particular 
person’s mother or dog, because they do not 
know his mother and dog. Such personal 
attitudes may be quite important in an in- 
dividual’s adjustment and may have much 
to do with his frustrations and personal 
adjustment—subjects we considered in ear- 
lier chapters. 

Social attitudes, on the other hand, con- 
cern objects, persons, and issues known to 
the members of a group and to the society 
in which they live. Most Americans have 
attitudes toward Republicans, tariffs, taxes, 
labor, wars, prices, automobiles, religion, 
education, and a long list of people and 
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things that concern many people in one 
way or another. Such social attitudes are 
the ones with which leaders in business, 
politics, and public life are most concerned, 
It is also these attitudes, as distinguished 
from personal attitudes, that we can most 
conveniently study scientifically because 
they can be measured and compared in 
large groups of people. 

For rather practical reasons, we cannot 
be interested in all kinds of social attitudes. 
In the United States, nearly everyone has 
a favorable attitude toward democracy, vir- 
tue, honesty, and peace, Our fund of knowl- 
edge is not significantly increased by any 
detailed demonstration that most pcople 
have these attitudes, Much more interesting 
are the cases in which attitudes are divided 
pro and con, some being for and some 
against an idea, person, or possible course 
of action. Moreover, it is of considerable 
practical value to know these attitudes pro 
and con about issues of political or financial 
importance. The color of the wrapper on 
a can of beans, for example, may not seem 
very important, but if it is known that peo- 
ple have a more fayorable attitude toward 
one color than another and that the food 
packer can sell more beans by using the 
favored color, he is especially interested in 
attitudes toward color. For such reasons as 
this, most of our scientific information 
about attitudes concerns political issues, on 
the one hand, or advertising and merchan- 
dising of products on the other hand. 

Beliefs and opinions. One cannot dis- 
cuss the subject of attitudes without also 
considering beliefs and opinions. An atti- 
tude, as we have said, is acquired through 
learning, but it does not necessarily in- 
volve any thinking or higher mental proc- 
esses. In fact, most attitudes, as we shall 
see, are built up without the benefit of 
much thinking. Thus, dogs and other ani- 
mals, as well as people, are endowed with 


Chapter 13 


attitudes. A belief, on the other hand, in- 
volves some thinking or at least the results 
of some thinking. A belief is the acceptance 
of some proposition or statement. Most 
people believe, for example, that the sun 
will rise tomorrow morning. Many believe 
that the world is round. Those of the or- 
thodox Jewish faith believe men should 
worship with their hats on, while those of 
the Christian faith believe men should 
worship with hats removed, These and 
thousands of other propositions that we ac 
cept and act on are in the category of be 
lief as distinguished from attitudes. Such 
beliefs, it should be noted, are in them 
selves neutral; unlike attitudes, they are 
neither pro nor con but merely statements 
that something is true. 

A person holding a belicf usually feels 
that he has some good evidence for his be- 
lief, At least he thinks he has some facts 
or some authority to which he can appeal 
to support his belief. He believes, for ex- 
ample, that the sun will rise tomorrow 
morning because it has risen every morning 
of his life. He may believe in worshiping 
without a hat on because the leaders of 


Fig. 13.1. An interviewer asking 
questions in a public opinion poll. 
(Courtesy American Institute of 
Public Opinion, Princeton, N.J.) 
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his church proclaim with authority that this 
is the way to worship, We may not agree 
with his grounds for belief—his evidence 
may be faulty or his authority questionable 
—but from his point of view he can 
“prove” his belief 

Somewhere in the borderland between 
beliefs and attitudes are reactions called 
opinions, An opinion is like a belief in that 
it is an acceptance of a proposition. How 
ever, the holder of an opinion usually is a 
little vague about his facts and does not 
feel so strongly that he can prove his propo 
sition. Rather he accepts it because it seems 
right or feels right to him “I don't really 
know, but my opinion 15 is a phrase 
that we hear, perhaps all too often. Opin 
ions, however, are also like attitudes in that 
they often have a flavor of being pro or con 
"| think Mr. Smith will be a good presi 
dent,” is both a statement of belief and 
an expression of a favorable attitude toward 
Mr. Smith. For this reason, many of the 
polls with which the public has become 
familiar in recent years are called public 


opinion polls They attempt to measure 


some combination of attitude and belief 
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concerning persons and issues of the day. 

Although we can make these distinctions 
among beliefs, opinions, and attitudes, it is 
evident that they are seldom clearly sepa- 
rated in the behavior of a person. Occa- 
sionally, it is possible to observe a person 
believing, on the one hand, that Negroes 
should have equal rights, while on the other 
expressing an unfavorable attitude toward 
Negroes. More often, attitudes determine 
beliefs and vice versa. The person, for ex- 
ample, with an unfavorable attitude toward 
Negroes is much more likely to believe that 
they are dirty than is the person with a 
favorable attitude. The person who really 
resents taxes is much more likely to believe 
the report that the government is squander- 
ing the taxpayers’ money than the person 
with a more tolerant attitude toward taxes. 
Beliefs, on the other hand, can shape atti- 
tudes. Believing that the government is 
squandering money makes me more resent- 
ful of taxes. Believing that smoking is bad 
for the health makes me less favorable 
toward smoking, smokers, and the purveyors 
of tobacco. Consequently beliefs and atti- 
tudes go hand in hand; what affects one 
is very likely to affect the other, and as we 
shall see later, changing one may be an 
avenue to changing the other. 

Erroneous beliefs. Belicfs may be based 
on what people consider to be facts, but 
this is no guarantee that they will be cor- 
rect. As we saw in Chapter 6, people are 
not perfect logic machines, and even the 
best minds have difficulty drawing perfectly 
logical inferences from “the facts.“ More- 
over, facts are often rather sparse, for no 
person has an opportunity to acquire all the 
facts necessary to accept or reject many of 
his beliefs. Then, too, emotional attitudes 
play an important part in the formation of 
beliefs, and these beliefs may therefore be 
badly distorted by emotion. For these and 
other reasons, many beliefs are in some de- 
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gree erroneous—at least to the more ob- 
jective person or to the expert who has 
more evidence with which to test a belief, 
We shall describe four varieties of errone- 
ous beliefs—superstition, delusions, preju- 
dice, and stereotyping. 

= Superstition. One of these, the super 
stition, is familiar to everyone even though 
our society is relatively free of it. A super- 
stition is a belief (1) that concerns phe- 
nomena which are explicable by natural 
causes, (2) that is widely held by members 
of a group or society, yet (3) can be dem- 
onstrated to be at variance with the known 
facts. Some familiar examples are the be- 
liefs that walking under a ladder, seeing a 
black cat cross his path, or having a room on 
the thirteenth floor of a hotel all bring bad 
luck. The sophisticated person knows there 
is nothing to such beliefs, and they have 
largely disappeared from Western culture. 
In a primitive society, however, supersti- 
tions may govern much of the social re- 
lations of its members. 

* Delusions. Delusions are another kind 
of erroneous belief that one sees in the 
emotionally maladjusted individual and oc- 
casionally in a society. Delusions are sys- 
tematic, but false, beliefs, usually involving 
the motives and actions of other people 
and stemming from some of the defense 
mechanisms we described in Chapter 10. 
Examples are the beliefs that one is being 
followed by people out to spy on him, that 
his brain is gradually being dissolved by 
radio waves from some hostile person, or 
that he is the victim of some vicious con- 
spiracy. Fortunately delusions are seldom 
widely held by the members of a society 
or group. Occasionally, however, they are. 
Hitler succeeded in inculcating the Ger- 
man people with beliefs in their superiority, 
in the persecution by foreigners, and in for- 
eign encirclement to an extent bordering 
on a mass delusion. 
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Fig. 13.2. A cartoonists picture of stereotypes. The overoge American ond Briton hove distorted 


mental pictures of each other that some! 


limes handicap friendly cooperation between the two 


nations. (Reprinted by permission of Time ond Tide, London.) 


* Prejudice, Of considerably more impor 
tance in all societies today are the erroncous 
beliefs and attitudes called prejudices. By 
derivation, prejudice means “prejudgment” 

to believe something in advance of knowl 
edge of the relevant facts. To a certain сх 
tent, all belief is prejudice, since we seldom 
have sufficient facts to warrant a belief. As 
used by social scientists, however, prejudice 
refers to an attitude or belief that places a 
person or object at a disadvantage—some- 
times at an advantage, but usually not (see 
page 355). A prejudice also frequently con 
tradicts the relevant facts. We say, for ex- 
ample, that a person is prejudiced against 
Catholics when his beliefs and attitudes con 
cerning Catholics are unfavorable despite 
the existence of facts that do not warrant 


such a belief. Similarly, in speaking of racial 
prejudice, we refer to beliefs that are more 
unfavorable than the facts would justify 
However, some prejudices, like the common 
prejudice against skunks, may be fully justi 
fied. In the next chapter we shall discuss 
prejudice in more detail 

s Stereotyping. Still another kind of er 
roncous belief that is of considerable social 
importance is the stereotype Stereotyped 
beliefs are those that are widely held and 
that tend to oversimplify or distort the 
facts. If, for cxample, most people believe 
that blondes are dumber than brunettes 
statistical studies show that they are not 
this is an example of stercotyped belief 
Other examples of stercotyping are belicfs 
that Jews are shrewd, that college professors 
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are "long-hairs," that fat men are lazy, that 
politicians smoke cigars, and that geniuses 
are peculiar. There is little or no truth to 
these beliefs, yet they are widely held. Even 
where there might be some shred of truth 
in the statement, the stereotype is so over- 
simplified and exaggerated as to be seriously 
in error, 


| esos OF ATTITUDES 
AND BELIEFS 


The study of attitudes and beliefs has 
three main approaches. The first is to un- 
derstand how they develop and become 
what they are. The second is to measure 
them and to assess as accurately as possible 
what attitudes and beliefs people commonly 
hold concerning particular issues in which 
we may be interested. The third is to know 
how we may change them when they are 
erroneous or are standing in the way of 
social welfare. We shall devote a major 
section of this chapter to cach of these 
topics. 

Culture, We have already seen in the 
last chapter that culture consists of the cus- 
toms and traditions of a people and the 
attitudes and beliefs they have about im- 
portant aspects of life. These customs, tra- 
ditions, attitudes, and beliefs influence each 
individual through many diverse avenues: 
his social class, his social groups, his schools, 
his family, and many others (see Chap- 
ter 9). Because the individual experiences 
all these influences simultaneously, or at 
least in the course of a day or weck, it is 
difficult to separate them one from another. 
In toto, however, they determine the de- 
velopment of attitudes апа beliefs. 

One of the ways to assess the influence 
of culture on attitudes is to correlate atti- 
tudes with cultural differences such as re- 
ligious faith, socioeconomic status, or level 
of education. (For an explanation of the 
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method of correlation, see Chapter 8.) If 
individuals in one cultural category hold 
à certain attitude substantially more fre- 
quently than those in another category, it 
may be presumed that the culture influ- 
ences the attitude. An illustration of such 
a correlation is to be found in a study spon- 
sored by the Social Science Research Couns 
cil on attitudes toward armed imperialism 
About a thousand individuals were asked 
the question, “Some say we should use our 
Army and Navy to make other countries 
do what we think they should. How do you 
feel about that?” As you see in Table 13.1, 
people generally disapproved of this point 
of view, but it is interesting that those with 
a college education and those in the higher 
economic brackets disapproved more than 
those of lesser education and income. There: 
was no substantial difference, however, be 
tween those of Protestant and those of. 
Catholic religious affiliation. From such 4 
study, one may conclude that educational 
and socioeconomic influences probably are 
important in determining attitudes toward: 
the use of our Armed Forces. 

In recent years a very large number of 
studies correlating attitudes and culture 
have been conducted? Almost any public 
opinion poll, when analyzed according to 
educational status, income level, religious. 
background, etc., yields information about 
such a relation. And there have been тапу 
experimental studies conducted in the col- 
leges. On some questions, such as birth 
control, war, and political issues, religious 
influences prove to be important, Catholics 
usually being more conservative than Jews 
and those of religious training usually being 
more conservative than those without re- 
ligious affiliation. In almost all beliefs and 
attitudes, socioeconomic status tends to be 
important, but not always in a predictable 
way. The upper socioeconomic classes tend 
to be more “reasonable” regarding war and 
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the use of force, as in the study we cited, 
but they tend to be more conservative in 
political views. It is evident, therefore, that 
cultural influences to which individuals are 
exposed play an important role in the atti- 
tudes and beliefs that individuals hold. 
We should not jump to the conclusion, 
however, that individuals simply take over 
the attitudes characteristic of their culture, 
for this is not true, We must remember 
that the correlations are seldom very high; 
rather they usually indicate only moderate 
statistical tendencies. Such an imperfect 
correlation is to be expected because the 
individual is exposed to numerous cultural 
influences and to many different attitudes 
and beliefs. Though a person may be of one 
religious training, he ordinarily associates 
with people of other religious backgrounds. 
Although he may be of one socioeconomic 
status, he usually has some contact with 
members of other socioeconomic groups. 
In these and other ways, his culture is by 
no means homogeneous. Even if it were, 
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there are enough differences among mem- 
bers of any particular cultural group to ex- 
pose him to a variety of attitudes and be- 
liefs, 

Parents and teachers. In the melee of 
cultural forces continuously playing on an 
individual, there are two that are especially 
important because they mediate between 
the individual and his culture. These are 
the parents and the teachers. A child’s par- 
ents and his teachers are products of the 
culture whose attitudes and beliefs have 
been influenced, and continue to be influ- 
enced, by, the culture, Because their social 
contacts, their reading, their entertainment, 
and their other relations with the culture 
are considerably wider and more diverse 
than those of the child, they are more di- 
rectly influenced by the culture than he is. 
Yet, considered together, they spend a good 
many hours of the day in contact with the 
child, all the while controlling his behavior 
and attempting to instill in him particular 
attitudes and beliefs. 


TABLE 12.1. The relationship of education, income, and religion to attitudes toward armed 
imperialism. Individuals were asked the question: “Some people say we should use our Army and 
Navy to токе other countries do what we think they should, How do you feel about that?” 


General Generol Ne 
opprovel, ae eee e төрөтө, Number of 
Rospondents per cont per cont per cont 
Education 
Grade school " L4 24 500 
High school 13 77 10 455 
College в 83 9 2\3 
Income 
Under $2,000 19 58 23 440 
$2,000 to $3,999 16 73 n 478 
$4,000 and more L] 8 é 216 
Religion. 
Protestant 14 70 1 855 
Catholic 18 68 14 245 


From Krech, D., & Crutchfield, R. 5. Theory ond problems of sociol psychology. New Yorks 
McGrow-Hill, 1948. P. 177. ‘Adopted from Social Science Research Council. Public reaction fo the 
atomic bomb ond world affairs. Иоса, N.Y. Cornell University, 1947. 
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Fig. 13.3, Opinions are frequently related to socioeconomic status. People were asked their 
opinion about the government control of business in the readjustment period following the Sec- 
ond World War. The majority of upper-class respondents were against such control, but the ma- 
jority of working-class interviewees were in favor of such control. (Based on data of National 


Opinion Research Center.) 


It is not surprising, then, that the atti- 
tudes and beliefs of the child tend to cor- 
relate more highly with those of his parents 
and his teachers than with those of other 
members of his social groups. In one study 
conducted with 200 college students at 
Northwestern University for example, the 
attitudes of the students toward the New 
Deal administration, toward economic de- 
pression, and toward God correlated with 
the attitudes of the parents to the extent 
of .29 to .58. In another study,“ the atti- 
tudes of students correlated rather signifi- 
cantly with the attitudes of their teachers. 

One could cite many studies illustrating 
the relation between children’s attitudes 
and those of their parents and teachers. 
However, the most dramatic illustration is 
to be found in the analysis of individual 
attitudes, particularly in the field of racial 
prejudice, where parental attitudes are es- 
pecially influential, In a set of interviews 
with white grammar school children about 
their attitudes toward Negroes, one investi- 
gato? got such responses as these: 


First-grade girl: "Mamma tells me not to play 
with black children, keep away from them. 
Mamma tells me, she told me not to play with 
hem. 


Second: grade girl: Colored children. Mother 

doesn't want me to play with colored children. 

. I play with colored children sometimes and 
Mamma whips me.” 

Second-grade boy: “Colored children, mother 
and daddy tell me. They tell me not to play with 
colored people or colored persons’ things.” 

Third-grade girl: “Mother told me not to play 
with them because sometimes they have diseases 
and germs and you get it from them.” 

As we shall see, a great many prejudicial 
attitudes and beliefs are transmitted pri- 
marily through the family. 

Personality. To recognize that the cul- 
ture molds attitudes and beliefs is not to 
say that the culture simply gives or trans- 
mits them to the inert, passive individual. 
Though attitudes are in a sense infectious, 
like bacterial diseases, whether they are 
formed or not depends upon the personality 
of the individual. Some individuals at any 
particular time are relatively immune to 
some attitudes and beliefs while being par- 
ticularly susceptible to others. Thus much 
depends upon the personality of the in- 
dividual who is exposed to cultural influ- 
ences. This fact is demonstrated in several 
studies of the relation between personality, 
on the one hand, and attitudes and beliefs 
on the other. 


Chapter 13 


You will remember from the chapter on 
personality that traits can be rated by per- 
sons who know an individual fairly well or 
by special tests that have been constructed 
for the purpose. One test measures a per- 
son's relative introversion Or extroversion, 
another his relative dominance or submis- 
sion in social situations, and still others are 
available to measure other traits. If we give 
such tests to a group of people and at the 
same time determine their attitudes on a 
number of issues, it is possible to correlate 
attitudes with personality traits. In one 
study, attitudes on a number of political 
and social issues were used to divide stu- 
dents into "radical," “conservative,” and 
more moderate groups.“ Correlating these 
attitudes with personality traits, the investi- 
gator found women students who were radi- 
cal in attitudes and beliefs to be more 
introverted, more self-sufficient, and more 
dominant than other women students in 
their groups. Such personality traits, it ap- 
pears, enable a person to adopt more readily 
beliefs and attitudes that are less conven- 
tional. In another study, which we shall 
consider in Chapter 14, students who held 
strongly prejudiced attitudes proved to have 
more repressed needs than students who 
were less prejudiced. 

Unfortunately, however, there are few, 
if any, general rules that can be applied to 
personality and attitudes. What may be 
"radical" attitudes for one cultural group 
may be the conventional attitudes in an- 
other. Thus the personality characteristics 
which in one group accompany certain atti- 
tudes may in another group be correlated 
with other attitudes. The important point 
is that, in any given situation, the particu- 
lar attitudes and beliefs a person adopts are 
related to his personality characteristics. 

Information. A person’s beliefs, we have 
indicated, are based on what he regards as 
facts. To understand, then, how he acquires 
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his beliefs and related attitudes, we should 
consider how he acquires his facts. 

It goes almost without saying that the 
typical individual does not have available 
to him jn his own experience all the facts 
he needs to form an attitude, opinion, or 
belief about the problem he confronts. In 
trying to decide whether to vote for Repub- 
licans or Democrats, he seldom has seen 
the candidates in person or knows at first 
hand how the candidates have behaved or 
performed in particular situations. In form- 
ing an opinion about Negroes, he seldom 
has had very much contact with Negroes, 
If he has, he has probably had it in a very 
restricted situation with a particular small 
group of Negroes. In considering what car 
to buy, he has had experience driving only 
a few cars and probably knows little about 
the particular model and year of car he is 
considering buying. In all kinds of decisions 
or opinions he is called upon to make, there 
is always a relative scarcity of the facts that 
he really ought to have to be able to make 
his choice intelligently. 

Not only are the facts scarce, they are 
frequently misleading. A person who forms 
an opinion about Negroes may have had 
contact with a few, atypical Negroes, and 
may jump to the opinion that all are like 
the ones he knows. Or he may have picked 
up the “fact” that Negroes when given in- 
telligence tests tend to score lower than 
whites. What he may not know is that such 
Negroes have had inferior schooling and 
poor socioeconomic circumstances or that 
they were much less motivated in taking 
the tests—all very relevant in evaluating the 
fact that their scores were lower. In a good 
many circumstances, “a little knowledge 
is a dangerous thing" because it leads to be- 
liefs that are not justified when all the facts 
are known. Yet people regularly are called 
upon to form opinions with only a few of 
all the relevant facts available. Conse- 
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quently they acquire erroneous beliefs and 
opinions, and indirectly prejudiced atti- 
tudes, because they know too few of the 
facts. 

* Authorities. Because we have relatively 
few firsthand facts upon which to base our 
beliefs, we find ourselves trusting authori- 
ties instead of facts. Indeed, many so-called 
facts are not facts at all in terms of first- 
hand experience; they are merely statements 
of authorities about facts. Only the psychol- 
ogist who has tested large numbers of Ne- 
groes knows for a (firsthand) fact that Ne- 
groes score lower on intelligence tests than 
do whites. We accept his statement as a 
fact because he says he made the tests and 
obtained this result. There is nothing wrong 
with such a reliance on authority, for we 
could hardly manage otherwise. Not only 
in politics and art, but also in business and 
science, we are forced to rely on the state- 
ments of experts, authorities, or “eye-wit- 
ness" reports. Such specialization of knowl- 
edge has been essential in the development 
of our complex civilization, from which we 
derive so many benefits. 

It is well to realize, however, that most 
of what we believe is not based on firsthand 
knowledge but rather on what authorities 
say. Such reliance has both advantages and 
disadvantages. For one thing it is difficult 
for even the most conscientious person to 
report facts objectively all the time. The 
attitudes and beliefs of the authority often 
affect his perception of the fact and the way 
he reports it to us (see next chapter). More- 
over, his ignorance of other facts, as we 
have indicated above, may make him un- 
duly impressed with a particular fact and 
lead him to present it to us in a slanted 
way or without other facts necessary to 
form the most correct opinion. Often au- 
thorities disagree among themselves on the 
facts and we must choose between two con- 
flicting authorities. 


Chapter 13 


Adding to our difficulties in forming cor- 
rect opinions is the tendency of authorities 
to acquire prestige and status outside their 
special fields of competence. People often 
regard the successful businessman as the 
person who is best qualified to manage in 
government, when actually business and 
government require rather different knowl- 
edge and skills for their successful opera- 
tion. Beliefs that are appropriate to the pur- 
pose of one may be quite in error or in- 
appropriate for the other. The man who 
has acquired a great reputation as а physi- 
cist will be listened to when he pronounces 
on religion and politics. Yet he is usually 
no more qualified in these matters than 
many persons in other fields of endeavor. 
Scientists often are as guilty of this error as 
anyone else and make statements outside 
their field of authority that may be mis- 
leading to the person who accepts them, 
All kinds of authorities, however, make this 
mistake—and it is an easy one to make— 
with the result that people unwittingly base 
their beliefs on statements that authorities 
have no right to make. 

A final obstacle to forming correct beliefs 
and opinions is the tendency of some au- 
thorities deliberately to distort the facts in 
order to have us believe what they want us 
to believe. The manufacturer may know 
very well all the facts about his product, 
but he has his advertiser present us only 
with certain facts that lead us to form atti- 
tudes that are favorable to his product. Our 
military authorities may know very well the 
losses we sustain in a particular battle, but 
they tell us only the losses they believe the 
enemy sustained in order to deceive both 
the enemy and ourselves about the real out- 
come of the battle. The political leader may 
be intimately aware of corruption among 
some of his party's members, but he tells 
only the “good” facts about his administra- 
tion in order to instill in us a favorable 
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opinion that will reelect him next time. 
Newspapers often put on the front pages 
stories that are favorable to their editorial 
views, while burying on the inside pages, 
or not publishing at all, those facts not 
favorable to their views. In this society, the 
deliberate selection and distortion of facts 
is practiced in almost every aspect of life 
as a means of encouraging (erroneous) be- 
liefs that are advantageous to the purveyor 
of the facts. 

» Appearances are deceiving. Our atti- 
tudes and beliefs are affected not only by a 
lack of available facts and by the acceptance 
of authorities but also by another psycho- 
logical limitation that may not be so ob- 
vious. Facts are not always what they seem 
to be. Some people may seem to be kind 
and considerate yet may be extremely cruel. 
Some may seem to be honest on the sur- 
face yet be thieves and liars. The communist 
agent may seem to be taking the side of 
justice and equality when he fights for Ne- 
gro rights, when his real purpose is to cause 
division and dissension among the Ameri- 
can people, A husband may seem to be- 
come more loving and attentive, only to 
cover up his infidelity. In each case, the fact 
is a fact, but it does not mean what it seems 
to mean, 

Scientists and others who become ex- 
perts in dealing with detailed facts come 
to learn this lesson rather thoroughly, at 
least in their own particular fields. Conse- 
quently they become cautious about taking 
facts at their face value. When they ob- 
serve something that seems to be a fact, 
they inquire diligently into all available 
and relevant facts to see whether they get 
independent facts that agree with each 
other. Less expert people, however, are not 
accustomed to be so careful, so they may 
be more casily deceived. As a consequence, 
the propagandist often takes them in by 
presenting facts that are intended to mis- 
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lead them. The enemy may show a picture 
of two well-clothed and well-housed pris- 
oners, thereby hoping to convince us that 
all prisoners are well housed and well 
clothed. ‘The political candidate kisses one 
baby, thereby attempting to create the im- 
pression that he is friendly, homey, and 
interested in babies, Or he has his picture 
taken leaving church, thus advertising the 
“fact” that he is a churchgoing man, The 
sophisticated person often sees through such 
deceiving facts, but they still prove effective 
in fashioning the beliefs and attitudes of 
the unsuspecting. 

Self-preservation of attitudes and beliefs. 
So far we have surveyed the role of culture, 
personality, and information in the forma- 
tion of attitudes and beliefs. We might ex- 
pect that as a person's. culture changes, as 
his personality matures, and as he becomes 
better informed, his attitudes and beliefs 
would change. They do. On the other hand, 
they do not change as rapidly as one might 
expect because they have a way of resisting 
change and preserving themselves once they 
have been well formed. For this self- 
preservation of attitudes, there are three 
principal reasons: (1) selective perceiving 
and remembering, (2) withdrawal from 
situations that might change attitudes and 
beliefs, and (3) social pressures for the 
preservation of attitudes. 

» Selective perception and remembering. 
Attitudes and beliefs tend to be preserved 
because they alter the perception of new 
experiences, emphasizing those facts that 
fit in with existing attitudes and beliefs and 
deemphasizing those that do not. If I 
think that Negroes are dirty people and I 
sce a Negro coming home from work in his 
work clothes, I may notice immediately the 
fact that his clothes are soiled. A white man 
in exactly the same state might not be no- 
ticed at all, or if so, he would be perceived 
as a person coming home from a hard day's 
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work. If an individual is strongly opposed 
to government spending and sees the news- 
paper heading, "Congress appropriates 20 
billion dollars for Armed Forces,” he may 
perceive the 20 billion dollars as an instance 
of big-government spending while ignoring 
or forgetting that it is for the defense of the 
country. If, on the other hand, a person is 
strongly concerned about adequate defense 
of the United States, he may perceive this 
headline as Congress providing for our de- 
fense but take no note of the amount of 
money involved. Thus, of the facts pre- 
sented to us, a person tends to perceive 
selectively those that fit in with or are 
relevant to his attitudes and belicfs and to 
pay little attention to other facts. In this 
way, his attitudes and beliefs are reinforced 
and strengthened, rather than changed, by 
his perceptions. 

Such a selection of facts operates not only 
in perception but also in memory. We tend 
to remember those "facts" that fit with our 
beliefs and to forget those that do not. Per- 
haps you have noticed that people tend to 
forget the facts or arguments that they are 
temporarily forced to face but that do not 
fit in with their current beliefs. This point 
was dramatically illustrated in an experi- 
ment conducted some years ago with some 
college students.’ Some of the students were 
favorable to communist ideas, some were 
not. All listened to some passages, part of 
which were favorable to communism and 
part of which were not. Some time later 
they were tested for their memory of these 
passages. The students who were favorable 
to communism had remembered much more 
of the material that was favorable to their 
point of view than of that which was not. 
Thus it was shown—and there are many 
other researches illustrating the same point 
—that beliefs affect memory selectively, 
preserving that which fits in with existing 
beliefs.* In the next chapter, we shall show 
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how selective perception and remembering 
support prejudiced attitudes. 

= Withdrawal. Still another, and perhaps 
more obvious, way of preserving attitudes 
and beliefs is to withdraw from everything 
that conflicts with what one already be- 
lieves. Everyday events supply countless il- 
lustrations of this kind of withdrawal from 
opposing attitudes and beliefs. ‘The person 
who is a confirmed liberal refuses to read 
magazines or newspapers that present a 
conservative point of view. The person who 
is prejudiced against Jews has nothing to do 
with them and thus never has a chance to 
acquire facts about them that might alter 
his prejudice. The person who dislikes the 
views of the Hearst press, or Westbrook 
Pegler, or the Readers Digest, or Walter 
Winchell refuses to read or listen to these 
sources. In this way, he withdraws com- 
pletely from the situations in which atti- 
tudes and beliefs contrary to his own are 
put forth. By reading and listening only to 
viewpoints that agree with his own, he fur- 
ther strengthens the attitudes and beliefs 
that he holds. 

= Social support. Still another powerful 
influence for preserving attitudes and be- 
liefs is the social approval of associates. AS 
we have already pointed out above, an indi- 
vidual tends to share his attitudes and be- 
liefs with the members of his particular 
group or culture. The need for social ap- 
proval is ordinarily a fairly strong motiva- 
tion (page 77). So long as a person's atti- 
tudes agree with those of his associates he 
will tend to secure their approval. On the 
other hand, if he expresses attitudes and 
beliefs contrary to theirs, he incurs their 
displeasure and disapproval. Thus he pun- 
ishes himself and thwarts his desire to be 
approved. Consequently, he consciously ОГ 
unconsciously wants to believe the same 
things his friends do in order to have theit 
approval. Since he already tends to have 
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their attitudes and beliefs by sharing com- 
mon cultural influences, the need for social 
approval lends additional support to his at- 
titudes and makes it much more difficult 
for him to change them, 
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Because attitudes, opinions, and beliefs 
determine so greatly how individuals will 
react to social situations, it is not strange 
that there should be considerable interest 
in the precise measurement of attitudes. 
Leaders in government and public life are 
especially sensitive to the wishes of people, 
either to ensure their survival in office or 
to render service to the people. Hence it is 
natural that they should like to know peo- 
ple's attitudes and beliefs. Those who con- 
duct business affairs must similarly know 
customers’ attitudes and beliefs so as not 
to offend their customers and in order to 
introduce products to them in the most 
favorable light. Then, too, leaders and re- 
search workers in the field of education, 
knowing that much of education is a matter 
of affecting attitudes as well as knowledge, 
want to know the effects of various educa- 
tional practices and environments on atti- 
tudes and beliefs. 

Attitude scales. ‘The educator and re- 
search worker have relatively favorable con- 
ditions for investigating attitudes, because 
they usually have access to groups of stu- 
dents who can be studied rather intensively. 
Their methods, therefore, have been more 
accurate and detailed than those which, for 
practical reasons, have been developed for 
use in the political and commercial fields. 
Among these methods are some that provide 
relatively accurate scales for the measurc- 
ment of attitudes. We shall describe three. 

* Thurstone. One method of measuring 
attitudes was devised by L. L. Thurstone. 
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It involves the following steps.” First some 
issue toward which attitudes might be meas- 
ured must be defined. War is an example 
of such an issue. For the past 20 years, the 
United States has directly or indirectly been 
involved in a series of world-wide conflicts, 
and the issue of the stand we should take, 
as well as when and where we should be- 
come directly involved in one or more of 
these conflicts, has occupied the thoughts 
of both the leaders and the people of the 
United States. Attitudes toward war, there- 
fore, have been one important class of atti- 
tudes worthy of study. 

Once the issue has been defined, the next 
step in Thurstone’s method is to collect as 
many statements as possible that might be 
relevant to the issue, In order to be useful 
in measurement, such statements must be 
relatively simple and unambiguous; other- 
wise they do not distinguish one individ- 
ual from another. “All men are created 
equal,” or “All men desire peace,” is likely 
to be agreed to by most people, and it there- 
fore is not very diagnostic of attitudes. On 
the other hand such statements as, “When 
war is declared, we must enlist,” or “Wars 
are justifiable only when waged in defense 
of weaker nations, are specific enough and 
clear enough to evoke approval or disap- 

roval and thus to determine attitudes to- 
ward different aspects of war. 

Alter statements have been collected that 
bear on the issue, or are thought to bear on 
the issue, the next step is to present them 
to a large number of judges, preferably a 
hundred or more. Each judge is asked to 
sort these statements into eleven piles, rep- 
resenting a scale from an extremely favor- 
able attitude toward the issue to an cx 
tremely unfavorable attitude toward it. In 
the case of attitudes toward war, a state- 
ment which is considered to be very strongly 
in favor of war “at the drop of a hat” would 
be put into the first pile, and a statement 
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that is considered to be extremely pacifistic 
would be sorted into the eleventh pile. 
Other statements that are judged to be less 
extreme would be thrown into intervening 
piles. 

This sorting of statements is done in or- 
der to establish scale values for the different 
statements. That is to say, the purpose is 
to assign to each statement a number that 
indicates to what degree approval or disap- 
proval of the statement represents an atti- 
tude that is favorable or unfavorable to the 
object or issue. To obtain such a number 
the median value of the judges’ ratings is 
computed (see Chapter 8 for an explana- 
tion of median). In Table 13.2, for exam- 
ple, are seven statements that have been 
rated by judges and given scale values by 
accepting the median judgment. At one 
extreme is the statement, “А country can- 
not amount to much without a national 


TABLE 13.2. Some illustrative items from a 
scale for measuring attitudes toward war. 
Using a scale from 1 to 11, several judges rate 
each item for the degree to which it indicates 
an attitude toward or against a course of ac- 
tion. The median rating (see p. 198) of the 
judges is the scale value assigned to the item. 


Scale value Нет 


1.3 1. A country cannot amount to much without 
а national honor, and war is the only 
means of preserving it. 

2.5 2. When war is declared, we must enlist, 

5.2 3. Wars are justifiable only when waged in 
defense of weaker nations. 

5.4 4. Peace and war are both essential to 
progress. 

5.6 5. The most that we can hope to accomplish 
is the partial elimination of war. 

8.4 6. The disrespect for human life and rights 
involved in a war is a cause of crime 
waves. 

10.6 7. All nations should disarm immediately. 

— 
From Droba, D. D. A scale for measuring attitude to- 
ward war. Chicago: Univ. of Chicago Press, 1930. 
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honor, and war is the only means of pre- 
serving it." The median category for this 
item is 1.3, meaning that it is considered 
to represent a strongly prowar attitude, At 
the other extreme is the statement, “All 
nations should disarm immediately" A 
scale value of 10.6 indicates that this is 
considered to represent a rather strong 
pacifist attitude. 

Judges never agree perfectly on the value 
to assign a particular statement, but on 
some items the agreement is better than 
on others. If judges distribute their re- 
sponses to an item by putting it in piles 
7, 8, and 9, this is good agreement and 
indicates that the item is mildly unfavor- 
able. On the other hand, judges might have 
such poor disagreement that the statement 
might be sorted almost equally among all 
categories from 1 to 11. In this case, we are 
forced to conclude that the statement is 
not a good one to use in attitude measure- 
ment, and it must be discarded. In the end, 
after all the judging is done, a limited 
number of statements, say, approximately 
twenty, are selected that (1) show reason- 
ably good agreement among judges, and 
(2) have scale values that spread out along 
the continuum from 1 to 11. In this way, 
a limited number of items that can most 
reliably be used as a measure of attitudes 
are chosen. 

Once constructed, the attitude scale may 
be administered to any group one desires. 
The person taking it is instructed to check 
the statements with which he agrees. There 
are many possible ways to score the results, 
but one is to average the scale values of the 
items checked by an individual. In any 
case, one can end up with a number, from 
1+ to 11—, that is a measure of the per 
son's attitudes and beliefs concerning the 
issue in question. 

"Likert scale. There are several other 
methods of constructing attitude scales. All 
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involve starting with a relatively large num- 
ber of statements and then selecting from 
them the statements that prove to be the 
most reliable indicators of a given attitude. 
We shall be content with describing one 
other method, which differs from the Thur- 
stone method in some details and which 
has been used successfully on a fairly wide 
scale, ‘This is a method developed by 
Likert.'? 

Likert’s method leaves out the use of 
judges and the task of sorting statements 
into categories. It begins instead with state- 
ments that can be presented to the subject 
with the instruction to indicate his reaction 
to each as: strongly approve, approve, un- 
decided, disapprove, or strongly disapprove. 
Statements are given to a pilot group of 
subjects. Their results are analyzed to see 
how their responses correlate with each 
other (sce Chapter 8). Items that correlate 
highly with each other—for example, when 
an individual strongly approves one state- 
ment and also strongly approves another or, 
vice versa—are considered to be relevant 
to the attitude being considered. When 
items do not correlate with other items, they 
are rejected as not being relevant to the 
attitude scale. In this way, two things are 
accomplished: (1) poor statements are dis- 
carded, and (2) the statements left in the 
test are found to consist of certain clusters 
of items. 

We can illustrate these steps by describ- 
ing Likert’s construction of an attitude scale 
on foreign wars. Starting with a large num- 
ber of items and giving them to a sample 
population, he discarded many of them 
when he found that they did not correlate 
with the total score. When his analysis was 
finished, he found he had two clusters of 
items; one cluster seemed to concern prob- 
lems of imperialism in foreign affairs and 
the other internationalism in such affairs. 
Thus he obtained a scale of attitudes to- 
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ward foreign affairs that could be broken 
down into two sets of attitudes, those to- 
ward imperialism and those toward inter- 
nationalism. 

To consider the construction of attitude 
scales in more detail is beyond the scope of 
this book. We have presented the more 
typical, widely used methods, but there are 
many variations on these methods. The end 
result of any method is to obtain a "test" 
which is a reasonably reliable and valid 
measure (sce Chapter 9) of some attitude 
or attitudes. Once such a scale has been 
developed, it can then be used for a variety 
of purposes. Most of the facts that were 
presented in the first two sections of this 
chapter concerning the effect on attitudes 
of culture, socioeconomic status, family, and 
education were obtained by using such atti- 
tude scales, Many of the conclusions drawn 
about prejudice in the next chapter also are 
based on the use of such scales. 

Rating methods. Refined scales for 
measuring attitudes are desirable in research 
studies or in other instances where it is 
possible to use them. All attitude measure- 
ment, however, cannot be so precise. Most 
of us are called upon to weigh a person's 
attitudes in a variety of situations without 
the benefit of such scales. In considering a 
person for employment, we usually try to 
assess his attitudes about such objects as his 
employer, his work, the people he works 
with, and the company he works for. The 
politician is continually attempting to as- 
sess attitudes by talking to the people 
whom he meets and from the mail he re- 
ceives from his constituents. Sponsors of 
radio and television programs similarly make 
guesses about attitudes toward their pro- 
grams from the fan mail they receive and 
by talking casually to people they know 
who have scen or listened to the program. 
In all these instances, a “measurement” of 
attitude is being made by interviewing pco- 
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ple, noticing the behavior of a crowd, read- 
ing the letters they write, etc. We might 
call all such methods “rating” methods be- 
cause they depend upon some person "rat- 
ing" what other people say or do in terms 
of the attitudes in which he is interested. 

The rating of attitudes may vary in pre- 
cision from rough guesses of "favorable" or 
"unfavorable" to more accurate estimates of 
the percentages for and against. By rating 
each individual on a scale, say, from 1 to 
5, and pooling the ratings of a number of 
individuals, it may even be possible to say 
how strongly an attitude is held. In many 
practical situations, however, there is no 
way of telling how valid or how reliable a 
rating method may be (see Chapter 8), but 
no other way of assessing attitudes may be 
possible. For that reason, such crude meth- 
ods have long been used in the past and are 
likely to be used for a long time in the 
future, 

Public opinion and market research. А]- 
though relatively few people, other than 
students of psychology, have heard of atti- 
tude scales, most citizens of the United 
States are now familiar with another kind 
of attitude measurement, the public-opinion 
poll. For them such a poll is an attempt to 
forecast the outcome of political elections. 
These forecasts, they have learned, may be 
fairly accurate when the election is not too 
close. In a close election, however, the polls 
are often wrong. Because polls are some- 
times wrong or do not give good predic- 
tions, many are inclined not to trust them. 

Unfortunately the public's notion of the 
public-opinion poll is greatly oversimplified. 
Predicting clections is only one—and proba- 
bly the most difficult—of the uses of such 
a poll. It is being used regularly to assess 
attitudes on many problems: acreage al- 
lotments for farmers, cost of living, pro- 
grams of road building, the United Nations, 
buying of U.S. government bonds, profits 
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of businessmen, inflation and deflation, un- 
employment, and a host of other problems 
of concern to people. Such polls are being 
conducted both by agencies of the govern- 
ment and by groups of psychologists such 
as the National Opinion Research Center, 
American Institute of Public Opinion, and 
the University of Michigan Survey Research 
Center. These serve various business groups, 
as well as advertising and manufacturing 
groups, and in addition conduct research of 
their own. The results of public-opinion 
polls are of considerable value to many 
leaders in all fields who must make decisions 
affected by attitudes. 

* Questions. Unlike attitude scales, polls 
must be made with people who represent a 
fair sample of some particular group, such 
as those who vote in a particular district, 
those who farm, those who buy Mouth- 
wash A, or those who smoke. Such people 
cannot easily be induced to sit down and 
fill out any complicated attitude scale. They 
must be interviewed in a face-to-face situ- 
ation, their interest and cooperation must 
be secured without imposing too much on 
their time or their privacy, and they must 
be asked questions which are rather simple 
and quickly covered. 

To meet these limitations of the poll, it 
is customary to keep the interview brief, 
asking eight or ten questions, and to have 
each question cover some particular atti- 
tude. Thus in polling public opinion, a 
single question must serve as a measure of 
an attitude, whereas many statements 
can be used in the attitude scale. This is 
not always the case, but at best the number 
of questions or items must be greatly re- 
stricted. For this reason, the phrasing of a 
question is a matter of great importance 
and one that makes a great difference in 
the outcome of the poll. 

In general the questions developed for 
use in polls are of two types: the poll ques- 


Chapter 13 


tion and the open-end question. The poll 
question gives the respondent a fixed num- 
ber of alternatives. For example, “Would 
you like to see more control over labor un- 
ions, less control, or about as much as there 
is now?" The open-end question allows the 
respondent to phrase his own answer in 
his own words. As you can readily imagine, 
it is difficult to decide just what the answers 
to open-end questions mean. In practice, 
the interviewer already has a number of 
possible alternatives to the question already 
coded, and after listening to the respondent, 
he simply checks one of the possibilities. 
‘These alternatives have usually been worked 
out by having a trial run on a small group 
of subjects, then classifying their answers 
into some limited number of categories. 

It would seem that the poll question is 
to be preferred to the open-end question. 
Certainly it is simpler to use in an inter- 
view situation and interviewers need very 
little training to be able to present it and 
to record. the answers. One difficulty with 
the poll question, however, is that it greatly 
restricts the respondents answer, often forc- 
ing him to answer in a way that does not 
reflect his true opinion. In the example 
above about control of labor, the respond- 
ent might think that in some respects labor 
ought to be more controlled and in others 
Jess so. Such an attitude is not the same as 
saying that control ought to remain pretty 
much as it is, yet he has no way of express- 
ing his real attitude. Another difficulty with 
the poll question is that minor differences 
in wording can greatly affect the result, 
often leading to complete misinterpreta- 
tions of respondents’ attitudes. After the 
Second World War, for example, two lead- 
ing polling agencies asked the following 
questions at about the same time: 


“After the war would you like to see the 
United States join some kind of world organiza- 
tion, or would you like to see us stay out?” (Na- 
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tional Opinion Research Center, January, 1945.) 

“Do you think that the United States should 
join a world organization with police power to 
maintain world peace?” (American Institute of 
Public Opinion, April, 1945.) 


There is no reason to believe that senti- 
ment changed drastically between January 
and April, 1945, or that the populations 
sampled had very different views. However, 
64 per cent said “yes” to the first question 
and 81 per cent to the second question, 
while 26 per cent said “по” to the first and 
II per cent said "no" to the second. It is 
quite likely that the phrase “to maintain 
world peace" greatly increased the affirma- 
tive answers, because the pollsters know 
that inserting any phrase which by itself is 
generally approved increases the number of 
approvals of the question as a whole. You 
can see then why it would be rather difficult 
to assess public opinion about a particular 
issue, when only one question is used and 
when wording is so important. 

In practice, the pollsters do a great deal 
of research to arrive at their questions. 
Often they run a preliminary poll on small 
groups using several different phrasings of 
a question, then study the results to see 
what difference phrasing makes. From such 
preliminary studies, they attempt to frame 
the alternatives that are most likely to give 
people a chance to express their attitudes. 
They try to avoid phrasings that are likely 
to give a spuriously high or spuriously low 
percentage of answers. They must also try, 
in so far as time permits, to use different 
questions either in the same poll or in suc- 
ceeding polls to be able to interpret the 
results that they obtain. 

s Sampling. Once a public-opinion poll 
has been prepared, the next question con- 
cerns the people to whom it should be 
given. In most polling, we should like to 
characterize the attitudes of some particular 
population. Sometimes this population is all 
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adults in the United States. More often, 
however, we are interested in some re- 
Stricted population. Even in political elec- 
tions we need to know results district by 
district, because the outcome of elections 
is determined not by the national result 
but rather by congressional districts, elec- 
toral districts, and states. In other instances, 
the population may be farmers, retail-store 
owners, taxpayers, schoolteachers, etc, 

Whatever the population, it is almost al- 
ways impractical to poll the whole group. 
Whereas the population usually numbers 
in the thousands or even millions, we can 
afford to poll only a few hundred or at most 
a few thousand individuals. We are there- 
fore faced with the problem of sampling 
some individuals from the total population. 
Of course, in the end, we wish to draw 
conclusions about the whole population 
from the relatively small sample. Statisti- 
cians, fortunately, have worked out rather 
dependable rules for inferring from a sample 
to a population. Just how accurate such in- 
ference is depends upon a number of fac- 
tors. In general, though, it is possible to 
use a sample of a few hundred cases and 
predict with an accuracy of 1 or 2 per cent 
what the response of the whole population 
would be if it were polled. To do this, how- 
ever, it is essential that the sample be so 
drawn that it is truly representative of the 
population. Practical people, ignorant of 
statistical methods, often wonder how one 
can draw conclusions about a whole popu- 
lation from a small sample. Actually, there 
is no difficulty at all as long as the sample 
is truly representative. It is this matter of 
representative sampling, on which so much 
hangs or falls, that is the major problem of 
the pollsters. 

There are, in general, three ways of con- 
structing samples so that they are reason- 
ably representative of the population: (1) 
sampling from- lists, (2) area and block 
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sampling, and (3) quota sampling. The 
method of sampling from lists is just what 
its name implies. If one wanted to sample 
property owners, for example, he might go 
to the tax office and secure complete lists 
of those owning property, then pick every 
nth name (every tenth, one-hundredth, one- 
thousandth, etc.) from the list. Or if one 
wanted to sample telephone users, he could 
select every nth name from the telephone 
directory. This method is actually used a 
great deal in practice where the target popu- 
lation has been recorded on a list. The great 
danger in this method is that the list may 
not represent the population. This was the 
case in the famed Literary Digest poll that 
so badly predicted the election results in 
1936. This poll made use of telephone 
lists, and its results probably represented 
fairly well how telephone subscribers were 
going to vote. The trouble was that slightly 
over half the voters in the United States 
were at that time telephone subscribers, and 
that these were the economically favored 
members of the population who had rather 
different political attitudes from the rest of 
the voters. It usually happens that lists of 
property owners, telephone subscribers, 
utility users, etc., represent the higher 
socioeconomic strata of Society and cannot 
be taken as representative of the population 
as a whole. 

A second and superior method of sam- 
pling is area and block sampling." In this 
case, the agency conducting the poll selects 
the people to be polled from large maps 
Showing in detail the addresses of all mem- 
bers of the population. The agency then 
selects addresses so that they are randomly 
divided among different geographical arcas 
which represent various socioeconomic 
strata and other factors in the same pro- 
portion that they are presented in the popu- 
lation. The interviewers are then sent to 
specified addresses. This method assures 
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about the most representative sample one 
can expect to get and therefore yields very 
accurate results. However, it is expensive 
because it means considerable travel for 
interviewers and often many repeated calls 
before they find their respondents at home. 

A third method is more economical and 
more widely used than any other, even 
though its results are less accurate. This is 
the quota sampling method. In this case, 
the polling agency sets quotas for certain 
categories such as age, sex, socioeconomic 
status, and geographical region. Interview- 
ers are then told how many interviews they 
must conduct with respondents in each 
category. The interviewers are left some 
discretion as to how they manage to fill 
their quota. By establishing quotas in this 
way, the agency hopes to obtain a fair cross 
section of the population. Interviewers, 
however, when given a choice, usually sc- 
lect the person who seems somewhat more 
cooperative or the house that seems some- 
what better kept. Thus biases can creep into 
the sample. Also biasing it are such factors 
as whether people are at home when the 
interviewer calls, for it happens that the 
people who are not at home may have dif- 
ferent attitudes than those who arc. Wher- 
ever such biases have anything to do with 
attitudes, the quota sampling method gives 
inaccurate results. This is one of the reasons 
why attempts to predict national elections 
encounter a certain amount of unknown 
error. 

From this brief account of public-opinion 
polling, one can see that constructing and 
administering a poll is no simple matter. It 
requires considerable knowledge and experi- 
ence with the measurement of attitudes, to- 
gether with statistical skills, to design and 
carry out a poll. It is thus not advisable for 
the inexpert person to try his hand at it. 
Under the supervision of well-trained per- 
sons, public-opinion polls can provide con- 
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siderable information with relatively little 
error. In the hands of a novice, they are 
likely to give only misinformation. 

= Market research. Closely related to 
public-opinion polling is a specialized field 
that has grown greatly in the last 25 years 
market research. The principal difference 
between the two is the kinds of attitudes 
one is attempting to measure, In market 
research, the attitudes concerning specific 
products or the advertising of products are 
measured rather than attitudes toward pub- 
lic issues. In addition, market research often 
elicits specific information such as what 
brand of mouthwash a housewife last pur- 
chased, what advertising she has noticed 
recently, what magazines she reads regu- 
larly, or what radio programs she listens 
to. Such factual information, put together 
with information about people's likes and 
dislikes of particular products, enables ad- 
vertisers to devise more acceptable advertis- 
ing. It also enables manufacturers to design 
products that will be more favorably re- 
ceived. Aside from these differences, how- 
ever, the methods and the problems of 
market research are very much like those 
of public-opinion polling. 

Audience measurement. Advertisers, of 
course, are interested not only in what they 
advertise and how they advertise but also 
in the medium through which they adver- 
tise. This may be the newspaper, magazine, 
radio, and television. In fact, these enter- 
prises are wholly or partly financed by the 
proceeds from advertising. Consequently all 
parties concerned would like to know the 
extent of their audiences for their advertis- 
ing. Hence, in recent years, attempts to 
measure the size, nature, and attitudes of 
audiences have increased considerably. 

Many of the leading magazines, for ex- 
ample, continually conduct surveys to de- 
termine how many pcople are reading their 
magazines and what kind of people they 
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are—their buying habits, their educational 
level, their hobbies, and their reading hab- 
its.“ In addition, they may find out just 
what parts of a magazine are read most 
often, what kinds of stories are most popu- 
lar, and what advertising is most noticed— 
all so that they may know better the effec- 
tiveness of advertising of different types 
placed in different positions in the maga- 
zine. 

Radio and television stations have a 
somewhat different problem. They must 
first of all find out how many people and 
what kind of people are tuned in on them 
at different times of the day and for which 
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type of programs. The most common 
method of doing this is to call houses by 
telephone (using the method of lists) and 
ask such questions as’ 


1. Were you listening to the radio (or watch- 
ing television) just now? 

2. To what program were you listening, please? 

3. What station, please? 

4. What is advertised? 

5. How many men, women, and children in 
your home were actually listening? 


From polls of this sort, one can derive a 
“Hooper rating,” stating what percentage 
of homes have their sets tuned in to a par- 
ticular station. Such ratings are quite im- 


Fig. 13.4. Propaganda in the cold war. Mrs. Kregzde, translator-announcer, and Mr. Rozi, 


writer-announcer, broadcast to the people of Rumania over the Rumanian Service, Voice of 


America. (United States Information Agency.) 
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Fig. 13.5. Education ог propa- 
ganda? A cartoon appearing in 
a daily newspaper designed to 
build up а favorable attitude to- 
ward increasing teachers’ salaries. 
(Wolt Partymiller cartoon from 
Gazette and Daily, York, Po., Apr. 
21, 1947.) 


portant in the advertiser's decision whether 
he is rcaching the size and kind of audience 
he wishes to reach with the program he is 
offering and the money he is paying for it. 


А ATTITUDE CHANGE AND 
PROPAGANDA 


It has already been explained that atti- 
tudes and beliefs are resistant to change. 
This fact, however, does not wholly prevent 
them from being changed by the impact of 
daily events and by a constant bombard- 
ment of propaganda, Indeed propaganda— 
now a familiar household word—is the de- 
liberate attempt to influence attitudes and 
beliefs. Because propaganda is so often used 
by dictators and others who have ulterior 
and socially questionable purposes, the term 
has come to have a rather odious reputa- 
tion. In principle, however, propaganda is 
not necessarily either good or bad. It can 
just as well be used to “correct” attitudes 
and beliefs so that they are nearer to the 
“facts” as be used to distort them so that 
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they are further from the facts, Moreover, 
it is not possible to make any really clear- 
cut distinction between education and 
propaganda. In education, we try to empha- 
size the “facts,” but these "facts" neverthe- 
less must always be interpreted. In inter- 
preting them, the teacher has a chance to 
intrude his own biased attitudes and beliefs, 
with the result that education changes peo- 
ple's attitudes and beliefs. In practice, 
though, we regard education as a legitimate 
attempt to change attitudes and beliefs, as 
well as to inculcate knowledge, in the direc- 
tion of the “facts,” whereas propaganda 
typically is designed to change them in the 
direction favorable to the purposes of the 
propagandist whether these are or are not 


in accord with the "facts." 

Many different devices are used by propa- 
gandists to influence attitudes and beliefs. 
We are less interested. here, however, in 
these particular devices than in the major 
factors that are involved in attitude change. 
We shall discuss such factors under the fol- 
lowing headings: (1) loaded words, (2) 
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conscious and unconscious propaganda, (3) 
suggestion, (4) needs, and (5) accom- 
plished facts. 

Loaded words. In a later chapter ( Chap- 
ter 20) we shall see how words serve as 
symbols to represent objects and experi- 
ences. Because we experience directly few 
of the “facts” necessary to form attitudes 
and beliefs, most of our information about 
the world is conveyed through words chosen 
by someone else to symbolize events. The 
chooser of words—the advertiser, newspaper 
reporter, magazine writer, radio commenta- 
tor, politician—has a very rich language to 
employ, one which gives him a great deal 
of latitude in how he may describe any fact 
or idea to us. There are a multitude of 
words that are relatively neutral, that ac- 
curately describe facts without evoking at- 
titudes one way or the other. On the other 
hand, there are many words that, through 
previous attitude formation, can be ех- 
pected to evoke about the same attitude in 
most of the people who hear them. 

These “loaded” words are the stock in 
trade of the propagandist. If he wishes to 
evoke an unfavorable attitude, he may use 
such words as “czarism,” “dictatorship,” 
"regimentation," “agitator,” and “brain 
trust,” to which the overwhelming majority 
of Americans react with strongly negative 
attitudes. If the propagandist wishes to 
create a favorable attitude, describing ex- 
actly the same set of events, he may use 
such words as “freedom,” “tight to work,” 
"taxpayer," “cooperation,” and “democ- 
tacy,” all of which are regarded favorably 
by the great majority of the people. 

You are probably familiar with such 
loaded words in the newspapers, magazines, 
and broadcasts to which you regularly at- 
tend. If you happen to agree with the point 
of view being expressed, you probably do 
not notice the “loaded” words and, indeed, 
may think of them as factually accurate, but 
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if you disagree with the point of view, you 
are more likely to notice the “loaded” words 
as propaganda or distortion of the truth, 
The person who has no strong attitudes or 
beliefs on the subject can have his attitudes 
influenced very easily by the loading of 
words he reads or listens to. 

Let us give one example from a rather 
careful psychological study." The investi- 
gator selected forty terms from the news 
columns of the Chicago Tribune, twenty of 
which were used by the newspaper in report- 
ing policies it did not support and twenty 
of which were used in connection with 
events or policies it did support. To these 
forty terms, the investigator added ten neu- 
tral terms. He presented these terms in a 
mixed order to several groups of people, 
including parent-teachers, college students, 
high school alumni, laborers, and white- 
collar workers. He asked each person to in- 
dicate whether he “liked,” “disliked,” or 
“had no feeling about” the word. From 
these results each word could be assigned a 
Score representing the feeling tone” for 
the word, — 100 being extremely unfavor- 
able and + 100 being extremely favorable. 
Here are some of the feeling-tone values he 
obtained in this study: 


Czarism —84 Cooperation +95 
Dictatorship —84 Freedom +92 
Domination —79 Reemployment +88 


There was no question but that the Chicago 
Tribune was successfully choosing words 
that evoked very well the strongly unfavor- 
able or favorable attitudes it wished to 
evoke in support of its own views. 

In a follow-up study, the investigator 
chose twelve loaded terms from the Chicago 
Tribune and twelve terms from the New 
York Times used in reporting exactly the 
same events in the two newspapers. As be- 
fore, he determined feeling: tone values for 
these words. In Table 13.3 are the feeling- 
tone values for pairs of words used in de- 
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scribing the same events. Again it was clear 
that the same news was being slanted one 
way by one newspaper and another way by 
the other newspaper. Thus in simply re- 
porting the news, “loaded” words were be- 
ing used to create the desired attitudes 
toward the events being reported. 

Conscious and unconscious propaganda, 
Those who use loaded words may be doing 
so quite unconsciously, Often their own 
attitudes have so distorted their perception 
of the facts that, when they call someone 
a “dictator,” “Communist,” or “agitator,” 
they may believe mistakenly that these 
words “factually” describe the individual 
they are talking about. They may believe, 
for cxample, that it is a “fact” that Roose- 
velt was a dictator. Such beliefs, of course, 
are cxamples of the way in which attitudes 
and beliefs distort perception and memory 
of the “facts.” But whether the loaded 
words are consciously or unconsciously 
used, the result is the same: the attitudes 
of others are influenced in the direction in- 
tended by the propagandist. 

Another way to influence attitudes, which 
may also be unintentional, is more subtle 
than using loaded words. This is to provide 
а particular context for the reporting of 
information. For example, several years ago, 
a leading psychologist wrote an arithmetic 
book." It was certainly written without any 
conscious intent to influence economic and 
political attitudes. In this book, however, 
were 643 arithmetic problems that empha- 
sized common capitalistic notions. The 
various problems consistently contained ex- 
amples involving the employment of work- 
ers and the making of a profit thereby, 
buying and selling at a profit, and lending 
money at interest rates. Suppose, however, 
that the author had chosen other examples 
for the same problems: “If one out of every 
thousand Southern cotton workers has pel- 
lagra because of inadequate wages, how 
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TABLE 13.3. Feeling-tone values for terms 
used by the Chicago Tribune and the New 
York Times in describing the same events. 


Chicago Tribune New York Times. 
M 
Term Value Term Value 
——————— 
Radical —53 Progressive 492 
Regimentation —53 Regulation 432 
Government Senate investi- 
witch-hunting — —38 gation +57 
The dole —35 Home relief +27 
Alien —35 Foreign 0 


————————— 


Based on Sargent, S. S. Emotional stereotypes in The 
Chicago Tribune. Sociometry, 1939, 2, 69-65. 


many more cases of pellagra will there be 
if the cotton-mill owner employs 2,000 
more workers at the same wages?" Or, "If 
$20 a week is required to provide adequate 
nourishment for a family, what is the de- 
gree of undernourishment when relief funds 
are $5 a week?” The only difference be- 
tween such problems as these and those 
actually used is in the context. The conse- 
quences, however, are that one set stresses 
profit-making attitudes, the other attitudes 
of relieving human distress. In this instance, 
we have no measure of the effect on chil- 
dren’s attitudes, but we can surmise that 
they were considerable. It is difficult, if not 
impossible, to write a children’s arithmetic 
book without unconsciously using propa- 
ganda that strengthens or changes attitudes. 

Suggestion. Psychologists define sugges- 
tion as the uncritical acceptance of a state- 
ment. This is to say that a person may ac- 
cept a belief, form an attitude, or be incited 
to action merely by accepting what some- 
one else says and without requiring facts 
or other proof. The skilled advertiser, propa- 
gandist, and political leader know this and 
employ it to their advantage by changing 
beliefs and attitudes. They know rather 
well, moreover, under what circumstances 
suggestion is likely to work. 
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* Prestige. One of these is to make use 
of prestige. If an advertiser wishes to sell a 
certain brand of cigarettes, he tries to use 
the fact that some famous person smokes 
these cigarettes. Similarly politicians make 
liberal use of the names of George Wash- 
ington, Abraham Lincoln, and other re- 
spected leaders to attempt to gain accept- 
ance of their ideas. If you watch television 
for just a few hours or motor down ncarly 
any highway in the United States looking 
at billboards, you can encounter large num- 
bers of instances in which prestige is used 
to influence people to buy some product, 
to vote a political ticket, or to alter their 
attitudes and behavior in other ways. 

To a certain extent, prestige suggestion is 
merely an instance of our reliance on au- 
thorities for the facts behind our beliefs. 
Since the line between facts and beliefs is 
often a hazy one, it is natural that we some- 
times accept a belief uncritically simply 
because we are forced to rely on authorities. 
To a certain extent, prestige suggestion also 
involves identification with some leader or 
idol. The girl who would like to be beauti- 
ful may have Marlene Grable as her model 
of beauty, and if Marlene uses Beautiface 
Cold Cream, the girl is likely to use it too 
as her way of aspiring to the beauty of the 
model. Prestige suggestion also plays on 
already existing attitudes and uses them to 
form new attitudes, If people have a gen- 
erally unfavorable attitude toward Com- 
munists, the suggestion may be made that 
such and such a political belief is “com- 
munistic" or endorsed by the communist 
Daily Worker. This is a way of taking an 
existing attitude and turning it toward an- 
other—often innocent—victim. Much of 
the name calling and “smearing” that we 
see in the political arena deliberately or un- 
consciously makes use of such suggestion. 

Another important aspect of prestige sug- 
gestion, however, is that it alters a person's 
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perception of an object or situation. By at- 
taching a prestige suggestion to it, he views 
it in a new light. In one study,” for exam- 
ple, students were asked to rank such pro- 
fessions as business, dentistry, journalism, 
medicine, and politics according to (1) the 
amount of intelligence they thought the 
profession required, and (2) the social use- 
fulness of the profession. Some students did 
this without being given any suggestion, 
Other groups of students were given sug. 
gestion by being told that another group 
of students had, say, ranked politics highest 
(or lowest). These suggestions were rather 
effective. The group that was told that 
politics had been ranked low by others also 
ranked it low, and those who were told that 
others had ranked it high ranked it high. 
When these groups were later asked spe- 
cifically what politicians they had in mind 
when making their rankings, the group. 
ranking politics low said they had in mind 
politicians such as “Tammany Hall poli- 
ticians" and the "usual neighborhood poli- 
ticians.” Those ranking politics high had 
in mind national politics and gave such 
examples as Roosevelt, Hull, Stimson, 
Lehman, La Guardia. Thus the effect of 
the suggestion was to get the students to 
think of the better or poorer examples of 
politicians and to express their attitudes 
accordingly. 

"Social suggestion. "Everybody's doing 
it" or "More people smoke Nocoff ciga- 
rettes than any other cigarette" are cxam- 
ples of another kind of suggestion that is 
often rather effective. It appeals to the 
general tendency to conform and also to a 
person’s lack of confidence in his own judg- 
ment. In many circumstances, we find our- 
selves uncertain about what we think or 
should think, and in these we are inclined 
to “go along with the crowd” or accept 
almost any other suggestions made by our 
peers. Our uncertainty may be due to in- 
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Fig. 13.6. Examples of drawings used in experiment on effects of suggestion, For explanation, see 
text. (From Luchins, A. S. Social influence on perception of complex drawings. J. soc. Psychol., 


1945, 21, 257-273.) 


experience or merely to our having no prior 
attitudes and beliefs. On the other hand, it 
may be due to the ambiguity of objects to 
which we are to react. In many political 
matters, both candidates or parties stand 
for virtue, economy, efficiency, etc, How 
does one tell the difference between the 
two? 

The fact that ambiguity figures in the 
effects of social suggestion is illustrated in 
numerous psychological studies. In one of 
them, subjects viewed a small light in a 
dark room. Such a light appears to move— 
a phenomenon called the autokinetic effect. 
A subject, however, who is told that other 


people see it move is much more inclined 
to say it moves, simply as a result of social 
suggestion. Similarly, if he is told that oth 
ers sec it move in such and such a direction, 
he is more inclined to say that it moves in 
that direction. 

In another study children were shown 
ambiguous drawings. Each child had a part- 
ner who was a confederate of the experi 
menter.” The confederate was instructed 
to say the word “face” or “automobile” or 
“battleship” in advance of the subject's 
judgment. The subject in these experiments 
seldom repeated exactly what he heard but 
would make a response similar to the one 
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he heard. He might report a “nose” or an 
“ear” when the confederate had said “face.” 
In Figure 13.6 are some of the drawings 
used in this experiment. Naturally if the 
drawing had been clearly unequivocal, e.g., 
an automobile, then calling it a face would 
not have affected the judgment of it. Only 
because the drawings were so ambiguous 
that they might have been almost anything 
was the social suggestion effective. 

Needs. [t perhaps goes without saying 
that suggestion, as well as other methods 
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of altering attitudes and beliefs, must fit 
in with a person's needs. Attitudes represent 
potential instrumental acts, and these, as 
we have seen (Chapter 3), are learned as 
ways of satisfying one's needs. It is very 
difficult to create an attitude about any- 
thing in which a person has no interest. A 
girl who uses no make-up does not care 
what kind of cold cream Marlene Grable 
uses. A man who does not smoke is not 
likely to be influenced by Ronald Gable's 
choice of cigarettes. So without needs of a 


Fig. 13.7. The impact of accomplished facts upon opinions about the course of the Second World 
War. The chart shows that events of the war brought about marked shifts in public opinion con- 


cerning its outcome. Events marked by letters are: A, England and France declare wor on 
Germany; B, Germany invades Norway; C, Germany invades low countries; D, Italy enters war, 
denounced by Roosevelt; E, mass air raids begin on Britain; F, German-Italian-Japanese pact; 
G, Roosevelt elected for third term; H, Lend-lease bill proposed in Congress; 1, British defeat 
Italian navy; J, Fall of Athens; К, Germany declares war on Russia; L, Japan seizes bases in 


French Indo-China; M, Roosevelt orders navy to shoot first; N, Reuben James is sunk; O, special 


Japanese envoy arrives in Washington; P, Pearl Harbor. (From Cantril, H. Ed. Gauging public 
opinion. Princeton: Princeton Univ. Press, 1944, р. 221.) 
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kind that are relevant to the object or situ- 
ation, it is difficult to form or to alter atti- 
tudes toward the object or situation. 

l'or this reason propagandists often go to 
some trouble to create needs, Advertisers 
also try to do this in order to enlarge the 
market for their products. To sell washing 
machines, they may emphasize how much 
washday drudgery is saved by the washing 
machine, then go on to emphasize the ad- 
vantages of their particular washing ma- 
chine. Even in matters of labor-manage- 
ment relations, where people feel no need 
concerning the problem, management may 
find it necessary to foment labor troubles, 
to fabricate stories of the dangers of labor 
uprising, ete, in order to get people to view 
favorably legislation designed to restrict 
labor. 

Accomplished facts. ‘There are many spe 
cial techniques and “tricks” for persuading 
people to alter their attitudes and beliefs, 
but on the whole they are simply variations 
of the more general principles of attitude 
and attitude change that we have described. 
The attitudes of people are being changed 
every day by the large-scale use of many 
of these principles. One should not get the 
impression, however, that we are wholly at 
the mercy of the propagandist. He is limited 
by people’s needs, their already existing at- 
titudes, and the efforts of other propa- 
gandists who wish to alter attitudes in 
different. directions. Witness the attempts 
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of advertisers and politicians to compete for 
our favorable attitudes. 

Also important are the "facts" people al- 
ready have acquired. Advertising and propa- 
ganda must face the facts that a man has 
at his command. If a person knows for 
himself what is the "truth," he is much less 
subject to efforts to change his attitudes and 
beliefs. Education, of course, is in large 
part a matter of equipping people with the 
“facts,” so education is a powerful immu- 
nizer against propaganda that distorts the 
facts. 

The impact of actual events is also a 
strong antagonist of propaganda, for it tends 
to change people's attitudes in accordance 
with the facts. In general, people give up 
unfavorable attitudes toward something if 
the “facts” force them to. People, for ex- 
ample, who may be very much against the 
United States becoming involved in war, 
immediately change their attitudes and back 
the war effort, once the United States is 
actually in а war, When political leaders 
have exhausted other possibilities of persua- 
sion, they often make use of this principle 
—that accomplished facts change attitudes 
—and wait for events to take place, Public- 
opinion surveys conducted throughout the 
Second World War illustrate this point very 
well (see Figure 13.7). As the fortunes of 
war varied, public opinion changed accord- 
ingly. Opinions, in fact, correlated fairly 
well with various events during the war, 


1. Attitudes are tendencies to respond favorably or unfavorably toward 
some person, object, or situation. Social attitudes, as distinguished from 
personal attitudes, are those that are shared by several individuals or large 


groups of people. 


2. A belief is the acceptance of some statement or proposition. Atti- 
tudes tend to affect beliefs, and vice versa, so that it is difficult in practice 


to distinguish between them. 
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3. Four principal types of erroneous beliefs are superstitions, prejudices, 
delusions, and stereotyped beliefs. 

4. Several factors affect the development of attitudes and beliefs, 
Among the more important factors are a person's culture, family, and edu- 
cational background. 

5. A person bases his beliefs and attitudes on what he regards as “facts.” 
For that reason, his sources of information are important. Most informa- 
tion, unfortunately, comes from “authorities,” rather than from firsthand 
observation, and these “authorities” can select and distort the information 
he gets. 

6, Even the facts a person learns for himself can be grossly misinter- 
preted, for “appearances are often deceiving.” 

7, Beliefs and attitudes tend to preserve themselves, because a person 
selectively perceives and remembers what fits in with his existing attitudes 
and beliefs, 

8. Attitudes are also preserved by the tendency of a person to shut him- 
self off from “facts” that might change his attitudes and beliefs. 

9. Attitudes are also preserved by social pressures, A person tends to 
associate with people who have similar attitudes, and the desire for their 
social approval tends to keep his own attitudes and beliefs intact. 

10, Several methods of measuring attitudes have been developed. One 
is the attitude scale. This provides a precise measure of the degree of an 
attitude toward an issue, but it can be used only with people who have the 
time and interest to take the scale. The rating scale is less refined but casier 
to use because all that is required is a rough rating of a person's attitude. 

11, For many practical purposes, we are limited to the public-opinion 
poll. This is a series of questions that may be answered briefly in a personal 
interview. The phrasing of questions, the context in which they are asked, 
and representative sampling are all extremely important in the results one 
obtains, 

12, Propaganda is a deliberate attempt to influence attitudes and beliefs. 
Foremost among propaganda techniques is the use of loaded words in the 
description of facts. 

13. Propaganda also makes liberal use of various kinds of suggestion, c$- 
pecially of prestige suggestion and of social suggestion. 

14. In order to be effective, propaganda must ordinarily appeal to the 
needs of people. It must also fit with the facts that people know to be truc. 
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For тне LAsr three hundred years there 
have been predictions that civilization and 
perhaps even the human race will be de- 
stroyed by war. Somehow we have managed 
to survive in spite of these predictions, but 
we have not escaped injury. As weapons 
get more and more destructive and wars get 
bigger and bigger, the possibility becomes 
even greater that civilization as we know it 
could be destroyed. Perhaps historians of 
three hundred years from now will laugh at 
our fear of the hydrogen bomb—or perhaps 
they will be too busy tending the fire in 
the cave, At any rate, here in the middle 
of the twentieth century many people fear 
that social conflicts may destroy the civili- 
zation we live in. 


This chapter was drafted by Ward Edwards of 
Air Force Personnel and Training Research Cen- 
ter. 
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CONFLICT 


Aside from wars, there are also many 
other social conflicts whose effects are de- 
structive, though less devastating. Republi- 
cans battle Democrats in the halls of Con- 
gress, in the newspapers, and in election 
campaigns, Labor struggles with manage- 
ment to achieve better wages and working 
conditions, Negroes, Jews, Orientals, and 
Mexicans strive for a place of equality in 
employment, housing, and social privileges, 
while some others strive to prevent their 
attaining such a place. These and many 
other social conflicts are so much a part of 
the daily news that we take them for 
granted. 

Social conflicts seem to be inevitable in 
man—and in other animals too. Of all so- 
cial animals, the ones that are least beset 
by social conflicts are probably the social 
insects: bees, ants, etc. Yet even these or- 
ganisms, which work in splendid harmony 
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with one another when they come from 
the same colony, will battle to the death 
with members of other colonies, and even 
with members of their own in times of 
turmoil (e.g, when a new queen is intro- 
duced into a beehive). It is probably hope- 
less to try to eliminate social conflicts from 
human affairs. However, it is certainly rea- 
sonable to try to reduce their frequency, 
severity, and destructive consequences. If 
social conflicts were confined to quarrels 
among individuals from time to time, plus 
an occasional fist fight, no one would be 
very much concerned about them. This 
chapter will be devoted to discussing what 
psychologists know about social conflicts 
that might help in minimizing their fre- 
quency and destructiveness. 

Organization of social conflicts. The 
most important single way in which social 
conflicts differ is the degree to which those 
who participate in them are organized into 
groups or social institutions. Conflicts may 
range all the way from a quarrel between 
two individuals to a war between two halves 
of the world, Naturally, the notions neces- 
sary to understand highly organized con- 
flicts differ from those necessary to under- 
stand relatively unorganized ones. In this 
chapter we shall first examine in detail an 
example of a relatively unorganized but 
widespread social conflict—racial conflict. 
Then we shall consider briefly how social 
organizations (groups, institutions) become 
established and how they operate. Then 
we shall consider another form of social con- 
flict at a somewhat higher level of organi- 
zation—industrial conflict. Next we shall 
say a few words about war, and then con- 
clude with a description of two experimen- 
tal social conflicts. The principles which we 
discuss under these headings will differ. 
However, to a large degree this arrangement 
is for convenience in writing. Most of the 
principles discussed in this chapter apply 


PREJUDICE AND SOCIAL CONFLICT 355 


to all social conflicts, regardless of their 
degree of organization. 


a RACIAL CONFLICTS 


The word race, in ordinary usage, means 
a group of human beings having common 
and distinctive innate physical character- 
istics. It is a much-debated issue, with 
which we shall not deal here, whether there 
are any races at all and, if so, what ones 
and how many there are. However, when 
we talk of racial conflict we shall refer to 
social conflict resulting from prejudice 
against any social group having some dis- 
tinctive common characteristic, whether 
that common characteristic be race, reli- 
gion, national origin, or something else. 
Most of the illustrations in this section will 
be drawn from anti-Negro prejudice in the 
United States, both because this is the kind 
of prejudice that is most intense in this 
country and because it has been best studied 
by psychologists and others. But the same 
principles which apply to conflict between 
Negroes and whites also apply to other 
“racial” conflicts. 

Acquiring prejudices. What is a preju- 
dice? In the last chapter we defined it as an 
unfavorable attitude toward some person, 
living thing, or inanimate object. As we use 
it here, however, it refers to а hostile atti- 
tude toward some social group. 'Thus any 
attitude of hostility toward Negroes, Ger- 
mans, politicians, Communists, or any other 
group is a prejudice. In other words, it 
does not matter whether the prejudice has 
some objective basis or not. If it is hostility 
toward a group, it is a prejudice. 

Prejudices are attitudes, and just like any 
other attitudes, they obey the principles of 
attitude formation and maintenance which 
were discussed in Chapter 13. In particular, 
they are learned. It is very important to ask 
how prejudices are learned, since one of the 
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best ways of eradicating them is to prevent 
their being learned in the first place. 

Logically, there are two possible ways in 
which a prejudice could be learned: (1) 
from contact with the object of the preju- 
dice or (2) from contact with others who 
have the prejudice. Prejudices are, in fact, 
learned in both ways, but various studies 
indicate that they are more commonly ac- 
quired by contact with people who have 
them. One study of rural Tennessee chil- 
dren showed that their parents warned them 
to avoid Negro children and even objects 
which have been handled by Negro chil- 
dren, and that the parents sometimes pun- 
ished their children scverely for violating 
these warnings. A good many studies have 
shown that there is a high correlation be- 
tween the attitudes of parents and those of 
their children, regardless of which attitudes 
are studied (although some attitudes show 
higher correlations than others) “ 

Parents are not the only teachers of 
prejudice. Schoolmates, teachers, and gen- 
eral communication media like newspapers 
and television are also effective. In addition, 
most of the people we meet try to influence 
our attitudes. Hence we are continuously 
exposed to teachers of prejudice. If all these 
different sources repeat the same message, 
then it is no wonder that so many young 
children accept it. A particularly dramatic 
demonstration of the fact that prejudice is 
usually learned from contact with the preju- 
diced rather than with the pcople against 
whom it is directed is the very strong anti- 
Communist prejudice now held by almost 
all Americans. Very few Americans have 
ever met a Communist, What they know 
about Communists they have learned from 
newspapers, magazines, and other public 
information media. If it became desirable— 
as it was in the Second World War, when 
the Russians were our allies—to create a 
more favorable attitude toward Commu- 
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nists, the public information media would 
probably be used effectively for this end. 

The first thing that a child learns about a 
prejudice is that the object group is bad.“ 
Later he learns more specific things about 
the group. One study showed, for example, 
that young Southern white children be- 
lieved Negroes to be lower than whites in 
many traits, including the "trait" of reli- 
giousness. Older children showed a much 
more discriminating pattern of beliefs about 
Negroes; for example, they rated Negroes as 
more religious than whites.* 

Prejudice may grow out of personal ex- 
perience with the group against which it is 
directed, but this source of prejudice is 
probably rare. In fact direct contact with 
the group is sometimes a cure for prejudice. 
The Army, for example, tried the experi- 
ment of creating mixed Negro and white 
units during the Second World War. Both 
before and after the whites saw service in 
such units, their attitudes toward Negroes 
were measured. In almost all cases the 
whites were less prejudiced after their ex- 
perience in mixed units than they had been 
before. And the Negroes in mixed units, 
incidentally, proved to be quite effective in 
combat, which the Negroes in segregated 
units had not been.“ 

Supports for prejudice. Once learned, 
prejudices are not allowed to die out 
through forgetting or disuse. Rather they 
continue to serve the purpose of gratifying 
an individual's needs. In addition they so 
alter his perception and memory, as we 
indicated in the last chapter, that his 
everyday experiences tend to support his 
prejudices. Consequently, between his 
needs and his perceptions, an individual 
usually maintains his prejudices at full 
strength. 

* Needs. Probably the need best served 
by prejudice is the need for status. A preju- 
dice creates a social hierarchy in which the 


Chapter 14 


2 


N 


Fig. 14.1. Children more often 
learn prejudice from their elders 
than from one another. (New York 
State Commission against Dis- 


crimination photo.) 


prejudiced person has a superior status. If 
one is prejudiced against Negroes, for 
example, he believes that Negroes are in- 
ferior to him and therefore that he is 
superior to them. Some people need to 
think well of themselves—to think them- 
selves better than others (see Chapter 3). 
The poorest, least educated, most unim- 
portant white in backwoods Southern 
town has the consolation of “knowing” 
that he is mentally, morally, and socially 
superior to most of the residents of his are 


Prejudice also serves the need to express 
aggression. Psychologists have good reason 
to believe, as we have pointed out in Chap- 
ters 4 and 10, that hostility (or aggression ) 
usuall originates in the frustration. of 
needs. This notion is certainly consistent 
with ordinary experience, for we frequently 
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see people irritated or angry because they 
have failed to get what they want or be 
cause something or somebody has ob 
structed their efforts. As we have repeatedly 
pointed out, social motives are frequently 
frustrated, even in those who are eco. 
fortunate to have all their 
physiological needs satisfied. It follows, 
therefore, that most people and particularly 
the underprivileged are sometimes frus 
trated and consequently to some extent 


nomically 


aggressive. 

Aggression resulting from frustration can 
often be simply vented at whatever is 
doing the frustrating. When a person of 
superior status or a situation beyond any- 
one’s control does the frustrating, however, 
the aggression must be expressed in some 
other way. The consequence is displaced 
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aggression (see Chapter 10). In an experi- 
ment® in which psychologists deprived stu- 
dents for a prolonged period of sleep, food, 
smoke, and even permission to talk, one 
subject of this experiment vented his ag- 
gression in hostile drawings. In some 
other instances, the aggression may be ex- 
pressed in prejudice against some “inferior” 
group that cannot aggress back. Such dis- 
placed aggression is illustrated by the 
lieutenant bawling out the sergeant, the 
sergeant working it out on the private, and 
the private kicking the dog. It is illustrated 
more scientifically in an experiment with 
boys at a summer camp who were frustrated 
by not being allowed to go to the movies. 
Before and after the frustration, their atti- 
tudes toward Mexicans and Japanese were 
measured, and these measurements showed 
that subjects were considerably more preju- 
diced after frustration than before.’ 

Such displaced aggression is particularly 
significant in racial conflict. In this case it 
is called scapegoating. The prejudiced per- 
son who suffers economic, social, or political 
frustrations may displace his aggression 
against some convenient object, and the 
most convenient object is likely to be the 
group against whom he already has a preju- 
dice. This is particularly likely if he can so 
distort the facts that the group seems 
responsible for his frustrations. A most 
notable example of this sort of displace- 
ment is the German persecution of the 
Jews in the 1930s. Hitler was able to con- 
vince his followers (who were presumably 
anti-Semitic to begin with) that the Jews 
were responsible for most of Germany’s 
economic and social woes. Thus he made 
Jews the scapegoats of displaced aggression. 

Further evidence that prejudice serves 
needs comes from studies of the personali- 
ties of the prejudiced. In one such study, 
students were selected who were frankly 
anti-Semitic, They were found to have more 
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repressed aggressive and sexual needs— 
needs that are not permitted free expres- 
sion in ordinary life—than the average stu- 
dent. Apparently anti-Semitism was an out- 
let for the resulting pent-up aggression. In 
another study, among children prejudiced 
against Negroes, those who were relatively 
free of repressed aggression learned much 
more easily not to be prejudiced. The only 
effect of educational procedures on those 
with aggressive personality patterns was to 
make them still more prejudiced, both 
against their teachers and against socicty in 
general.“ The value of education as a correc- 
tive for prejudiced attitudes (see Chapter 
13 and below) is thus limited by the kind 
of person who is "educated." 

= Perception, memory, and judgment. 
Prejudice is supported not only by needs 
but also by changes in perception, memory, 
and judgment. We discussed this point in 
Chapter 13, but it should be reviewed 
again because it is germain to the preserva- 
tion of prejudice. Prejudice alters percep- 
tion so that we tend to see what we want 
to see or what we believe we are going to 
see. If we believe that Negroes are dirty 
and stupid, we take especial note of in- 
stances of dirtiness or stupidity on the part 
of Negroes while paying little attention to 
similar instances on the part of whites or 
to outstanding examples of cleanliness or 
brilliance on the part of Negroes. Indeed, 
with practice, we become quite skilled at 
perceiving only that which is consistent 
with our prejudices. Illustrating this point 
is an experiment" with college students who 
were asked to judge whether a series of 
faces were Jews or non-Jews. The anti- 
Semitic students in the group identified 
more pictures as Jews and, moreover, were 
more often correct in their identifications. 
In other words, being prejudiced, these 
students had learned to recognize Jews 
better than the unprejudiced students. 
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"Good heavens! It’s not restricted!" 


Fig. 14.2. Examples of the Mr. Biggott cartoons vsed Mr. Biggott: “Was it necessary, Reverend, to 
in the study of prejudice. (Courtesy of American emphasize the Lord’s—er—Jewish 
background in your sermon?” 


MR. BIGGOTT 


Jewish Committee and Carl Rose.) 


The effects of prejudice on memory have 
been less extensively studied than effects 
on perception, but they have been demon 
strated. In an experiment" cited in Chap- 
ter 13, for example, pro-Communist and 
anti-Communist students were asked to 
memorize paragraphs, some of which were 
“pro” and some “anti.” When tested later, 
pro-Communists remembered — pro-Com- 
munist paragraphs, and anti-Communists 
remembered anti-Communist material, 
better than the paragraphs opposing their 
prejudices. Such selective memory clearly 
helps a person maintain his prejudices. 

Other experiments illustrate the way in 
which prejudice can distort the judgment 
and interpretation of situations. In one of 
these experiments," subjects were shown à 
series of cartoons involving à character 


"In case I should need a transfusion, doctor, | want 
to make certain i don't get anything but blue, sixth- 
generation American blood!" 
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units indicates that contact helps to reduce 
prejudice. However, it is important to make 
sure that the contact is not with the worst 
specimens of the group against which the 
prejudice is directed. 

If we cannot climinate prejudice, or if 
we can do so only slowly, it is still possible 
to alleviate racial conflict by preventing 
prejudice from causing conflicts. This ap- 
proach has been the most effective one in 
recent years and indirectly helps in reduc- 
ing prejudices. Here are some of the specific 
means for carrying it out: 

1. Make and enforce laws against social 
conflict, segregation, and discrimination. 
This can alleviate social conflicts. If social 
conflicts are illegal and if the law is en- 
forced, they are less likely to occur. The 
technique has one serious limitation, how- 
ever. It frustrates the aggressive impulses 
of the prejudiced. These aggressions may 
consequently come out in some other way 
—cither by extralegal methods of continu- 
ing to oppress the group against which the 
prejudice is directed (e.g, the Ku Klux 
Klan) or by displacing the aggressions to 
some other target. 

2. Reduce economic and other frustra- 
tions, both of the prejudiced and of the 
victims of prejudice. If everyone is satisfied, 
then there is less likely to be social conflict. 

3. Place a positive social value on avoid- 
ing social conflict. Teach people that re- 
gardless of how they feel it is undesirable 
to express prejudiced feelings. 

4. Keep potentially conflicting groups 
apart. This technique is necessary when 
conflict otherwise seems inevitable. The 
best thing a German Jew could do in the 
1930s, for example, was to leave Germany. 

5. Remove the identifiability of the 
group against which prejudice is directed. 
Conflict cannot occur unless the potential 
conflictors recognize one another. Negroes 
posing as Indian rajahs, for example, have 
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traveled through the South, using white 
facilities, without incurring + objections. 
Jews are often not recognized as such unless 
they call attention to their origin. Probably 
the most severe prejudice held by modern 
Americans is that against homosexuals— 
yet there has never been a homosexual riot 
and most homosexuals suffer very little from 
prejudice against them. The reason, of 
course, is that no one can recognize a 
homosexual unless he calls attention to his 
status. 

This last technique, potentially the most 
effective of all, is socially wasteful and hard 
to apply. It is socially wasteful because it 
requires those who want to avoid identifica- 
tion to give up their customs, costumes, 
and other cultural features that distinguish 
them from other groups. In this way the 
larger culture loses elements that may be 
beneficial. The technique is also hard to 
apply because many people are unable or 
unwilling to give up the race, religion, or 
culture into which they were born and in 
which they believe. When the сапу 
Christians were persecuted for being 
Christians, they could have easily saved 
themselves from torture and death by 
abandoning Christianity. No doubt many 
did, but enough remained Christians to 
keep the faith alive. 

These techniques for avoiding racial con- 
flict are superficial; they treat the symptom 
of conflict, when the cause is racial preju- 
dice. Such a limited objective, is however, 
reasonable when the elimination of racial 
prejudice is so difficult to achieve. 


E SOCIAL ORGANIZATIONS 


As we saw at the beginning of this chap- 
ter, social conflicts vary in the extent to 
which the participants are organized. Racial 
conflict, though widespread, is usually а 
matter between individuals, except in so far 


Fig. 14.4. Teachers can combat prejudice by not teaching it and by ignoring racial differences. 


(New York State Commission against Discrimination photo.) 


as the desires of some of the individuals 
manage to get built into the institutional 
structure of the society in which they live 
(c.g. the Jim Crow or segregation laws). 
Industrial conflicts and wars, on the other 
hand, are almost never between individuals. 
Instead, they involve two or more social 
institutions, such as nations, companies, or 
unions. Naturally, such groups are com- 
posed of men and led by men who have 
their individual needs and perceptions. 
Leaders obviously have much to do with 
the course of the conflict. However, they 
only represent their groups (see Chapter 
12), and to understand conflicts between 
groups, we must consider these groups or 
institutions as a whole. 

Social institutions. A social institution 
is a collection of objects, customary meth- 


ods of behavior, and techniques of en- 
forcing such behavior on individuals. These 
objects, customs, and enforcement tech- 
niques (see Chapter 3) are made and 
changed by people, but the membership in 
a social institution (e.g, a union) сап 
completely change while the nature of the 
institution remains essentially the same. 
Most social institutions develop because 
men have common interests and have 
found that they can promote these interests 
more effectively by working together. In- 
deed a group of people with a common 
goal have considerably more power to pro- 
mote that goal than the same number of 
individuals acting singly. Leaders of each 
side in industrial conflict or war know this 
and do their best to take advantage of it. 
The power of a group stems not only 
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from the common interest that joins its 
members together but also from several 
factors that make the members think and 
act alike. For one thing, almost all social 
institutions have educational programs de- 
signed to ensure unity and agreement. 
Many unions and most manufacturers’ 
organizations put out newspapers and other 
publications. Union halls serve as social 
meeting places where members informally 
educate other members. Quite aside from 
publications and union halls, union mem- 
bers tend to spend their time with one an- 
other, thus achieving agreement by simple 
contact. 

Secondly, people in social institutions 
tend to act alike because others tend to 
treat them alike. 1 am always polite to 
policemen, courteous to old ladies, and 
brusque to beggars. I treat these individu- 
als in a manner which I conceive appro- 
priate to their class memberships. And, in 
general, most people usually get treated in 
a manner appropriate to their class and 
institutional membership. If all members 
of an institution are treated the same, they 
will be more apt to respond alike. н 

Finally, people tend to identify with 
those groups or institutions of which they 
are members. You probably feel indignant 
when you hear of a case in which someone 
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Fig. 14.5. Bringing different races 
together in work and play reduces 
prejudice. (New York State Com- 
Discrimination 


mission against 


photo.) 


is expelled from college for reasons which 
seem to you unjust or inadequate. This is 
largely because you identify with the group 
of college students. Similarly, most union 
members and management members seem 
to feel that their interests are affected by 
events which happen to any other member 
of their institutions. 

The difficulty with strength in unity is 
that people are different. The more people 
there are in an organization, the fewer are 
the goals on which the members of the 
organization can agree. Thus we see the 
members of both political parties coming 
out against sin, waste, extravagance, bun- 
gling, high taxes, and communism; and in 
favor of virtue, economy, good government, 
and their own candidates. Such meaning- 
less platforms are necessary because any 
platform which meant anything would 
generate opposition from some party meme 


bers. 

Organized conflict. "The fact that there 
is weakness as well as strength in unity has 
made men develop techniques for making 
the disagreements among members of 
groups and institutions less important. 
Foremost among these techniques is that 
of the common enemy. When there isa 
common enemy who seems to threaten 


members of a group or class, they will often 
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ge their differences and work for the 
common good. This technique is often used 


subm 


in international conflict. The worst danger 
in its use is that it may get out of hand— 
the leaders may come to believe their own 
propaganda. A leader who believes that his 
opponents are liars, murderers, torturers, and 
Fascists (or Communists) without decency, 
honor, or morality is not going to find it 
easy to work out a reasonable compromise 
of conflicting interests. This is one of the 
many ways in which disagreements become 
strike Or wars. 

Iwo final facts about social institutions 
need mentioning. First, the existence of 
social institutions tends to enlarge social 
conflicts, once they start. A dispute which 
may initially have involved only a few 
workmen may conceivably result in a strike 
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of all the steelworkers in the country 
Secondly, when a social conflict is being 
stopped, it is necessary that the solution be 
simple enough for the members of the in 
stitution to understand it. It has often 
happened in labor disputes that a com 
promise which should have been perfectly 
satisfactory to both sides was nevertheless 
rejected because its benefits were too com 
plicated to be understood by the rank and 
file of union members. 


Binvusrriat CONFLICT 


We have just seen that social institutions 
mobilize their members toward common 
goals, and sometimes they create a common 
enemy in order to ereate such a goal, On« 
between institutions 


started, a conflict 


Fig. 14.6, Since 1945, New York State has hod an anti-discrimination low, enforced by periodic 


reviews of employers’ personnel practices 


photo.) 


(New York State Commission against Discrimination 
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tends to spread and is difficult to stop. 
These points should be borne in mind as 
we consider industrial and international 
conflicts. 

Conflict of interests. We have scen that 
people form social institutions to promote 
their interests. In the case of industrial 
conflicts, these institutions are unions and 
managements (and sometimes associations 
of unions and associations of manage- 
ments). Before we can consider how these 
institutions behave, we must ask what the 
interests are that their members want to 
promote. Of course needs for companion- 
ship, friendship, leadership, ctc., are ful- 
filled by such institutions, but we shall 
ignore such needs here. Instead we shall 
discuss only those needs of management 
and labor which directly relate to their 
respective roles in industry. 

The basic conflict, of course, is that 
managements “need” to produce goods for 
as low a labor cost as possible, while work- 
ers “need” to make as much money as 
possible. It is usually assumed that this 
conflict of interests underlies most indus- 
trial conflict. Certainly it is true that most 
settlements of industrial conflicts. center 
around wages and hours of work. It seems 
rather clear, however, that this is too sim- 
ple a picture of industrial conflict. On the 
management side, onc very important need, 
which unions frustrate, is the need for 
power (see Chapter 3). To the extent to 
which unions succeed in enforcing their 
demands, they prevent management from 
exercising its power in an unrestricted way. 
Formerly, when it was respectable for 
management to attack unions indiscrimi- 
nately, this motive was openly acknowl- 
edged. Today, the power motive is under 
cover and suspect, but it still operates. 

On the employee side, there is a host of 
evidence which indicates that money is not 
the most important thing that an employee 
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gets from his job, We shall summarize 
this evidence later in Chapter 16, which 
deals with vocational adjustment. In gen- 
eral, it indicates that psychological factors 
are usually more important in employee 
morale than wages. In one study, workers 
in an electrical plant were singled out as 
experimental subjects. Various physical 
conditions of work, incentive plans, and 
other devices were tried out on them. 
Every innovation resulted in an increase in 
output. When conditions were returned to 
what they had been before the experiment 
started, once more output went up. The 
experimenters concluded that the crucial 
factor in the experiment was that the em- 
ployees, knowing that they were being 
experimented on, felt that management was 
interested in what they did.“ (This study 
is described in more detail in Chapter 16.) 

Recognition of the importance of non- 
wage factors in job satisfaction has given 
rise to an applied science of human rela- 
tions in industry (see Chapters 1 and 16). 
Practitioners of this science are concerned 
not only with the traditional problems of 
selection, placement, and promotion of 
personnel but also with worker morale, in- 
centive-pay systems, methods of introduc: 
ing technological or other changes, sugges- 
tion and complaint systems, and so on. 
The fundamental principle which under- 
lies all work in this field is that the worker 
is a human being, with a great many nceds, 
and that most of these needs must be 
satisfied in the job situation if he is to be 
happy and effective. Effective application 
of this science has resulted, in many places, 
in much better industrial relations and à 
reduction in the number of strikes. 

It is now generally recognized that labor 
and management have many common in- 
terests. It is to management’s interest to 
have a stable labor force; it is to labors 
interest to have steady jobs. It is to man- 
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Fig. 14.7. Educational campaigns 
can teach people not to be preju- 
diced. (New York State Commis- 


sion against Discrimination photo.) 


agement’s interest to have a supply of 
supervisors; it is to labor's interest to have 
a good promotion and training system. 
Both sides want a prosperous firm and 
industry, so high productivity is to the 
interest of both. Both sides suffer severely 
from strikes, so industrial peace is to the 
interest of both, Both sides can profit from 
а strong, responsible union which can 
represent and at the same time control the 
needs and dissatisfactions of its members 
Both sides have now come to recognize 
that wage increases can be passed on to the 
consumer as higher prices without much 
danger of loss of sales. Hence higher wages, 
often producing increased employee satis 
faction and more effective work, are to the 
interest of both sides—though not neces 
sarily to the interests of the consumer. 
Avoiding industrial conflict. How can 
industrial conflict be prevented? One study 
of social conflicts in a different situation 
(Japanese relocation centers) came out 
with a set of recommendations which seems 


especially pertinent to industrial conflicts.“ 
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МАУ ТИРҮҮ 


1, Look for ай... types of stress 
frustration, incompatible desires, and uncertainty, 

2. Never dismiss complaints as trivial 

3. Keep in mind that the strength of an ad 
ministration rests largely on its ability to meet 
the needs of people; that relief from the various 
types of stress comprises a major set of needs; 
and that complaints are clues to needs 

4. Cultivate cooperation, but not extremes of 
compliance and dependence 

5. Regard extremes of withdraw al, apathy, and 
indifference as bad signs 

6. Consider aggression as a human reaction 
to circumstances; not merely as innate cussedness 
or the work of evil men, or a racial peculiarity, 

Recognize rumors, suspicions, sC apegoat 

tendencies as symptoms of aggression aris 
ing out of stress 

8. Try to guide and control aggression, but do 
not try to stamp it out 

9. Capitalize on the feelings of relief and 
cooperativeness that are likely to occur after an 


outburst of aggression 


Underlying these recommendations ts 
a fundamental principle workers are people 
and must be treated as such on the job 
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m INTERNATIONAL CONFLICTS 


Because wars and threats of wars are 
ever in the news and in our lives, nearly 
everyone has an opinion about their causes. 
Undoubtedly there are basic economic 
conflicts that can easily lead to war, and 
there are often historical injustices or results 
of previous wars that lead to more wars. 
The psychologist, however, should make 
statements only on the aspects of war that 
are within his field of study. These mostly 
concern prejudice—in this case, national 
prejudice—and the attitudes of people who 
are the victims of war. 

National prejudice. Nationalism is one 
of the important psychological factors in 
war. Nationalism is a state of mind, a set 
of attitudes held by numbers of people, 
which is like any other prejudice we have 
discussed. In this case it is a prejudice 
against "foreigners" and other countries 
and includes a feeling that one's own coun- 
try is superior in manners, morals, and 
way of life to those of other countries. 

Like other kinds of prejudice, such na- 
tional prejudice serves the needs of those 
who hold it. It increases and maintains 
one’s feeling of status, it often has eco- 
nomic utility in favoring our own products 
over others, and it serves as an outlet for 
aggression. And nationalistic prejudice has 
the same deleterious effects as other preju- 
dice. It makes us act in a superior way to 
other nationals, causing them to resent us. 
It keeps other nationals out of our country, 
restricts the entrance of their goods into 
our markets, and generally makes it more 
difficult for other countries to make their 
way in the world. It distorts our perception 
of events in other countries so that we are 
incapable of understanding fully the prob- 
lems or even the behavior of other peoples. 

Unfortunately, our leaders, in pursuing 
what they consider to be our national in- 
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terests, often find it necessary to inflame 
prejudice rather than to assuage it. If a 
country’s diplomats are engaged in tense 
negotiations with a foreign country, they 
attempt to make it seem to their pcople 
that their position is entirely righteous and 
that the opponent’s is quite unjustified. 
The news releases are deliberately slanted 
to prejudice people in favor of their own 
side. In actual war, of course, propaganda is 
intensified to consolidate a nation behind 
its warriors fighting the “enemy,” Almost 
invariably the enemy is pictured as a beast, 
oppressing occupied peoples, slaughtering 
innocent women and children, and taking 
people off to labor camps. Both sides use 
this kind of propaganda, regardless of the 
truth, and it is usually impossible to tell 
from listening or reading which, if cither, 
is right. When victory is won and the war 
is over, the prejudices built up during the 
war do not always evaporate with the peace. 
Rather they may smolder on, sometimes 
for generations, and rise again to contribute 
to new wars, 

Why men fight. We see, then, that from 
the psychological point of view, war in- 
volves the exercise of prejudice and of 
devices for influencing attitudes that we 
have already described in this and a previous 
chapter. We can also ask the question, 
though, What makes men fight, once their 
countries have gone to war? Those who are 
responsible for leading the fighters, and even 
the civilians, are very much concerned with 
this question. 

The existence of draft laws makes it clear 
that men do not usually fight only because 
they believe in the cause for which they 
are fighting. This is confirmed by attitude 
studies. One study of combat veterans in 
the Second World War gave the results 
shown in Table 14.1. It seems that soldiers 
fight primarily because they want to get 
it over with and because they do not want 
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to let their comrades down. Only 5 per 
cent report ideological motives. The answer 
seems to be, then, that soldiers fight be- 
cause their governments are able, by both 
direct (legal) and indirect (propaganda ) 
means, to make the cost of not fighting 
more severe than that of fighting. Another 
study makes it clear that even this kind of 
incentive evaporates under combat condi- 
tions. In a sample of infantry trainees, 50 
per cent reported that they had thought at 
least once that the Second World War was 
not worth fighting, but this increased to 
67 per cent of a sample of combat veterans. 
A number of other studies show that com- 
bat motivation evaporates as experience in 
combat increases. For example, combat 
veterans scored consistently lower than non- 
veterans in willingness for combat and con- 
fidence in combat stamina.” 


к: $ОС!А1 СОМ- 
FLICTS 


We shall close this chapter with a brief 
discussion of two experiments that illustrate 
the possibility of bringing social conflicts 
into laboratory situations for careful study. 

The Mintz experiment. One experiment? 
was so designed that subjects had to co- 
operate in order to do their task properly. 
A large bottle with a narrow neck was set 
up in such a way that it could be filled with 
water from the bottom. From the neck of 
the bottle protruded fifteen to twenty-one 
strings, and to each string was attached a 
cone inside the bottle. The cones were just 
large enough to pass through the neck of 
the bottle one by one. Consequently any 
attempt to pull two or more cones at the 
same time simply jammed them so that 
neither one could get through. The task 
for all subjects was to pull their cones out 
of the bottle within a given time limit or, 
in some experiments, before the cones were 
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TABLE 14.1. Combat incentives named by 
enlisted infantrymen. A division of infantry 
veterans who had fought in North Africa and 
Italy were surveyed in April, 1944, with the 
question, “Generally, in your combat experi- 
ence, what was most important to you in mak- 
ing you want to keep going and do as well as 
you could?" The following is a classification, 
of the 568 replies. 


Por cent naming 


Incentives each incentive 
— —— 
Ending the task 39 

Thoughts of getting the war over. 34 
Thoughts of getting relief or rest. 5 
Solidarity with the group 14 


Cannot let the other fellows or the 
outfit down; sticking together; 
"buddies depending on те"; 
“my friends around me.” 


Sense of duty and self-respect 9 
Personal pride, self-respect. 7 


"Doing my part, my duty." 
Thoughts of home and loved ones 10 


Self-preservation; 6 
"kill or be killed." 


A job to be done; 5 
"somebody has to do the fight- 
ing.“ 


Idealistic reasons 5 
Making a better world; crushing 3 
aggressor; "belief in what I'm 
fighting for." 
Patriotism, protecting our people 2 
and their freedom. 


Vindictiveness; 2 
anger, revenge, “fighting spirit.” 


Lack of any alternative action 2 
"There was nothing else to do"; 
“easier to keep going.” 


Leadership and discipline 1 


Indifference 1 
"Too tired or mad to care"; 
"don't give a damn any тоге," 


Miscellaneous 6 


From Smith in Stouffer, S. A., et al. The American 
Soldier: Vol. Il. Combat and its aftermath. Princeton, NJ. 
Princeton Univ. Press., 1949. P. 109. 
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wetted by water pouring in at the bottom 
of the bottle. 

When subjects were given instructions to 
cooperate with one another, or when they 
were just told to get their cones out of the 
bottle, they succeeded in doing so, with no 
traffic jams. But when small money rewards 
and fines were introduced, the subjects al- 
most invariably produced traffic jams. This 
was true even of groups which had just 
solved the task under no-reward conditions. 
The conclusion is that, in situations in 
which cooperative behavior would be re- 
warding, it nevertheless is likely not to de- 
velop if the stakes are high, even though 
competitive behavior results in failure for 
everyone. 

The Sherif experiment. A second study™ 
comes as close to being an experimental war 
as anything in the psychological literature. 
A boy’s camp was set up for the experiment. 
In the initial stage, all the boys were to- 
gether. Later they were divided into two 
groups in such a way that all budding 
groups of friends were separated. In this 
way each group member initially preferred 
members of the other group to members of 
his own. Then the two groups were rela- 
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tively isolated from each other and en- 
couraged to develop group activities and 
feelings of group solidarity. The counselors 
of each group did not suggest or encourage 
hostility against the other group; they 
merely permitted it. Next, the two groups 
were brought together in a series of athletic 
and other contests. Intense rivalry was de- 
veloped, and cach group accused the other 
of cheating and bad sportsmanship. 
Matters came to a head when the coun- 
selors arranged what had been planned as 
the first of a series of frustrating situations 
in which each group could blame the other. 
The winners of the athletic rivalry were 
brought early to the dining hall, where re- 
freshments were set out. Half the refresh- 
ments were in fine shape; the rest were 
crushed, mangled, and of inferior quality. 
Naturally, the first group to arrive took the 
good refreshments. When the second group 
arrived, it resented being left with poor re- 
freshments. This precipitated a series of 
hostile acts including malicious destruction 
of property, raids by cach group on the 
other’s cabin, pelting a member of one 
group with green apples by all the members 
of the other group, and even the drawing 


Fig. 14.8. Enmities overcome. Ex- 
periments with animals that are 
traditional enemies demonstrate 
that with training they can live 
together without conflict. (Science 


Service.) 
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and brandishing of a knife by one boy in a 
group altercation. 

At this point, the experimenters called 
off the experiment and began using all the 
methods they could think of to restore 
peace and friendliness. They succeeded in 
stopping the more aggressive forms of 
hostility, but they never did get the two 
groups to like each other or even to choose 
willingly to play with each other. 

From this lifelike experiment we can 
draw the same conclusions that we can 
draw from 100,000 years of human warfare. 
It is very easy to teach people to hate and to 


UMMARY 
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despise one another. People learn particu- 
larly easily to hate those who are not mem- 
bers of their own groups—outsiders, “for- 
eigners.” With little or no provocation 
people will fight those whom they hate with 
any weapons available and at considerable 
risk to their own welfare. Authority can pre- 
vent aggression, or channel it into accept- 
able kinds of expression, but once men have 
learned to hate, it is very difficult to teach 
them to love their enemies. In the light of 
these conclusions, it is easy to understand 
why we have not yet learned how to stop or 
prevent international conflict. 


1. Social conflicts represent an important problem in modern life. Psy- 


chologists seck to understand th 
2. Research to date is large 


he principles that underlie such conflicts. 
ly concerned with the problem of racial 


conflicts. The same general principles, however, are also involved in indus- 
trial conflicts and international conflicts. 

3. Racial conflict has its major roots in prejudice. Prejudice may be ac- 
quired either (a) by contact with the objects of prejudice or (b) by con- 
tact with others who have it. The second of these is by far the more im- 
portant. 

4. Once acquired, prejudice has considerable support in (a) the needs 
of an individual to find an outlet for hostility, and (b) alterations of pet- 
ception, memory, and judgment that help preserve prejudice. 

5. The principal consequence of prejudice is segregation and the un- 
equal treatment that accompanies it. 

6. Certain remedies for prejudice and its resulting racial conflict are 
suggested. They are, however, difficult to put into practice. 

7. Social institutions, such as unions and nations, bind their members 
together in common interests and. goals. Most institutions, in addition, 
have educational devices for obtaining unity and agreement, People in such 
institutions tend to think alike for this reason and also because they iden- 
tify with other members of the group. Hence such institutions tend to in- 
crease the power of the group and to organize its energies in a common 
direction. 

8. Leaders of social institutions often manufacture a common enemy 
to keep the group unified. This and other factors may lead to conflict be- 
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tween groups. Once started, conflicts between institutions tend to spread 
and are difficult to halt. 

9. Industrial conflicts between union and management are partly 
caused by a natural conflict of interests. These are aggravated and exag- 
gerated, however, by the organized character of the institutions. 

10. On the other hand, there are many interests that labor and manage- 
ment have in common. Emphasizing these interests tends to reduce indus- 
trial conflict, 

1], International conflicts are caused in part by conflicting national in- 
terests, but they are aggravated, as are other conflicts, by prejudice. Na- 
tional prejudice has the same causes, serves the same purposes, and can be 
alleviated in the same way as other prejudice. 

12. Experimental studies of social conflict have been carried out. They 
demonstrate that it is relatively easy to produce conflict and difficult to 
eliminate it once it is started. 
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Prope DIFFER from each other in a great 
many ways—in interests, abilities, motiva- 
tions, personality, education, skills, and 
hobbies. Of all these, one of the most im- 
portant is abilities. Most of us are accus- 
tomed to this idea and take it for granted. 
We know some people who are more intel- 
ligent than others; they can learn faster 
and solve problems more quickly than some 
of the rest of us. We know still others who 
are able musicians, carpenters, golfers, me- 
chanics, and so on. Some people have many 
different abilities in large amounts, some 
have only one in high degree, and others 
seem to have been left out entirely when 
the abilities were passed out. 

E os E 

This chapter was drafted by Lawrence т 
Alexander of the Rand Corporation and by Clif- 


ford T. Morgan of The Johns Hopkins Univer- 
sity. 
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INTELLECTUAL 
ABILITIES 


B MEASURES OF ABILITIES 


In the everyday world, many practical 
decisions about people are based on some 
estimate of their abilities. Parents send a 
child to take music lessons or to college be- 
cause they think (and hope) that he has 
the ability to profit from such education. 
The employer hires the man whom he con- 
siders best able to do a job. The public 
votes for the politician they believe is most 
able to represent them. So, knowingly or 
not, we are forever making estimates of 
people's abilities. These estimates may be 
crude. They may be based on all too little 
information about a person. Hence they 
often turn out to be wrong. But wc make 
them anyway. 

Psychologists decided more than fi 


ty 
years ago to sce whether they could provide 
more accurate measures of human abilities. 
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In this effort, they were prodded first by 
educators and later by military leaders and 
businessmen who wanted more accurate 
measurement of abilities in order to make 
practical decisions about certain individuals. 
Today we have literally hundreds of tests 
of human abilities. Some of them are rather 
good, some are not so good, but nearly all 
are useful and better than subjective, every- 
day estimates of ability. 

Tests as samples of tasks. The problem 
of measuring ability is first of all one of 
getting a fair sample of a person's perform- 
ance in various tasks. Ability as a carpenter, 
college student, physician, or executive 
really consists of ability to do each of 
many tasks involved in the job. Ideally, 
then, if we want to measure a person’s abil- 
ity in one of these fields, we should follow 
him around with a notebook and some 
measuring equipment in order to determine 
how well he does each task he is supposed 
to do. Something like this is done occasion- 
ally in industrial situations, but it generally 
is much too expensive and impractical for 
large-scale use. Moreover, even if we could 
carry it out, each person has a somewhat 
different set of tasks to do, and it would be 
difficult to compare people on different 
tasks. 

There still remains the problem of how 
to get a sample of tasks on which we can 
measure ability. The psychologist’s way of 
solving this problem is to select a series of 
tasks that seem to be fairly representative 
of the abilities to be measured. This sample 
of tasks makes up his test. He then gives this 
test to different people in exactly the same 
way so that they all do the same tasks, in 
the same time limits, and under the same 
instructions. Thus he uses a standardized 
test to measure human abilities. It is im- 
portant to realize, however, that such a test 
is really a sample of tasks. If it is a good 
sample, then it may measure the abilities 
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we are interested in; if it is not, then it is 
a poor measure. And no psychological test 
is a perfect sample; some are good, and 
some are not so good. 

Interpretation of tests. Suppose now that 
we have a standardized test and give it to 
a person to measure his ability. We cannot 
interpret the score he gives us unless we 
know the score of many other pcople on 
the same test, for in measuring abilities we 
are only interested in comparing people.* 
Ability is not like pounds and inches; it is 
a relative thing. It does us no good to know 
that John completed 83 questions on an 
intelligence test unless we are also told that 
the average number completed by other 
people is 60 and that fewer than 10 per 
cent of them completed more than 83 ques- 
tions. With this information, we have a 
pretty good picture of how John rates in 
comparison with other people. Without it, 
a score of 83 is meaningless. 

For this reason, an important step in de- 
vising a test is to give it to a large number 
of people. The group to which it is given 
is called a standardization group, and the 
various scores made by people in the group 
are called test norms, The test norms tell 
us what the average score is and also how 
much variability there is among scores. 
"There are various ways of reporting such 
norms, and it does not make too much dif- 
ference which way it is done, because the 
psychologist can readily convert from one 
form to another. This can be scen in Figure 
15.1, which shows the relationship between 
different ways of reporting norms. 

Figure 15.1 gives a distribution of scores 
made by a standardization group on 4 
hypothetical test of ability. The scores 
range from 25 to 70. Below the scores arc 


* See the section on scales of measurement in 
Chap. 8. Test scores make ordinal scales. For 
this reason, they must be interpreted by being Te- 
lated to the performance of other people. 
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three scales. One shows the scores corre- 
sponding to lo and 20 above and below the 
mean. (For a definition of о, see page 199.) 
The next scale shows the percentage of per- 
sons scoring below any particular score. The 
last scale shows standard scores. To a per- 
son who understands it, the standard score 
is particularly useful because it indicates 
directly the relation of the individual score 
to the standardization group. In this case, 
the mean has a standard score of 50 and 
cach 10 points in either direction represents 


a standard deviation. 

To illustrate these scales, suppose that a 
person made a score of 59 on our hypotheti- 
cal test. By consulting the test norms, we 
discover that this score is about 1.3 above 
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the mean, that it is a score as high or higher 
than 90 per cent of the standardization 
group made, and that it represents a stand 
ard score of 63. Test norms are expressed 
in any, and sometimes all, of these ways. 
Age norms are usually given when the test 
is to be used for people of heterogeneous 
ages. They are omitted if the test is to be 
used for a relatively homogencous group, 
e.g, young adults. Norms may also be given 
for grades in school, occupational groups, 
or any other classification of individuals 
that may be relevant. 

You should now have in mind the basic 
steps in measuring abilities. First we must 
have a standardized test that measures 
something, then it must be given to d 


Fig. 15.1. Statistical descriptions of a hypothetical distribution of test scores made by a stand 
ardidation group. At top is the frequency distribution of raw scores thot о stondardization group 
might make on a test. The mean of this distribution is 45; the standard deviation, 11. Raw scores 


may then be expressed in any of three ways: standard deviations, percentiles, or standard scores. 
In this case, to express them as standord scores, the meon has arbitrarily been set at 50 and the 


standard deviation at 10. 


FREQUENCY 


Raw score 


Standard 
deviations 


percentiles 


20 30 40 


Cumulative 
10 20 30 50 80 90 100 


Standard 
score — ب‎ і і + 


50 60 70 80 
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standardization group from which we ob- 
tain test norms, and then any person’s score 
is compared with the test norms. One fur- 
ther point, however, is of importance. It 
concerns the standardization group. If our 
comparison of a person’s score with test 
norms is to be a fair one, we must be care- 
ful to know the characteristics of the stand- 
ardization group. Not any old group will do. 
If John is ten years old and we give him an 
intelligence test, it is not fair to use test 
norms from a standardization group of 
adults. The group should be boys of John’s 
own age. If we give an intelligence test to a 
Negro who grew up on a farm in the South, 
it is not proper to use norms obtained from 
white people living in Northern cities. So 
to interpret test results accurately, we must 
make sure that our test norms represent the 
kind of people with whom it is proper to 
compare a person's score. 

One should also bear in mind that the 
standardization group should be reasonably 
large—at least several hundred and prefera- 
bly a few thousand. If the group is too 
small, norms may be too high or too low 
just as a matter of chance in the selection 
of people for the group. 

Kinds of ability. Now that it is clear 
what a test is and how we interpret it, it 
may occur to you to ask, “What abilities 
do people have that can be measured?” To 
this we can answer that there are a very 
large number of abilities—perhaps as many 
as there are different tasks that people per- 
form in everyday life. Obviously, however, 
it is not practicable, nor would it be worth- 
while, to try to measure all these specific 
abilities. Moreover, many tasks require cer- 
tain common abilities. So psychologists re- 
strict themselves to these relatively few com- 
mon abilities. 

The abilities they attempt to measure fall 
into two general groups. One is intellectual 
ability or aptitude for intellectual perform- 
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ance. Tests that measure such ability are 
therefore considered as intelligence tests. 
Actually, intelligence tests measure several 
abilities, not just one, but these are the 
abilities that are needed in a wide varicty 
of situations in life, and for convenience we 
lump them together as "intelligence." Sec- 
ondly, there are special abilities that are re- 
quired in specific occupations or activities 
—mechanical, clerical, arithmetic, musical, 
and artistic abilities, to name just a few. We 
have come to call tests of such special abili- 
ties aptitude tests, for we frequently use 
them to predict aptitude in some particular 
line of work or type of training. Hence we 
have two types of tests: intelligence tests 
and aptitude tests. In this chapter and the 
next one, we shall describe tests of these 
two types and summarize conclusions that 
psychologists have reached from using them. 


B iNTELLIGENCE TESTS 


There are now many tests of intelligence, 
and they differ in a number of ways. Some 
must be given by a trained tester to one 
person at a time, and these are individual 
tests; some may be given to groups of indi- 
viduals by almost any person who can follow 
directions and has a stop watch, and these 
are group tests. Some tests give one over- 
all score for intelligence, whereas others 
provide separate scores for different abilities. 
Some are designed for certain age groups, 
and some for other age groups. Some are 
designed for the mentally retarded, others 
for the especially intelligent; some for those 
who can read and write, others for those 
who cannot. And so on. Today there are 
thousands of tests and the testing business 
is a multimillion dollar industry. 

Such a wide variety of tests may be con- 
fusing to you, if you have been accustomed 
to think of intelligence as a single “real” 
ability, as many people do. Why should we 


not have just one test of intelligence that 
“really” measures intelligence? Most tests 
of intelligence do, in fact, correlate reason- 
ably well with one another, which means 
that they do tend to measure the same 
thing. Psychological research has made it 
clear, on the other hand, that there is more 
than one kind of intelligence—or that in- 
telligence includes more than one ability. 
For this reason, what test of intelligence we 
use depends on what we want to find out. 
If we want to measure the kind of intelli- 
gence involved in going to school, we use 
one test; if we are interested in the kind 
involved in military life, we use another; 
and if it is intelligence useful in general 
business life, there are other tests to use. 

The Stanford-Binet test. The first test of 
intelligence to be devised was intended for 
use in school situations and thus stressed 
the abilities involved in primary education. 
This test was published by Alfred Binet, a 
French psychologist, in 1905. Binet de- 
signed the test at the request of the Paris 
school authorities to enable them to pick 
out children of low intelligence who could 
not profit from attending school. The test 
served its purpose and immediately caught 
the attention of American psychologists. In 
1916, Terman of Stanford University 
brought out a revision of it intended for 
school children in the United States, and 
his revision came to be known as the 
Stanford-Binet testa It became the model 
for many intelligence tests that have been 
developed since then. For this reason and 
because the now familiar IQ, or intelligence 
quotient, is derived from it, we can learn a 
good deal about intelligence tests by exam- 
ining it more closely. 

"Mental age. The Stanford-Binet test, 
which is an individual test, is used with 
children from two to sixteen years of age. 
It consists of a series of subtests arranged 
according to age levels, that is, according to 


Fig. 15.2. Individual intelligence testing. Above, the 
child is taking a bead-stringing item on the Stanford- 
Binet test. Her task is to string the beads so that they 
match the example she is looking ot. Below, the boy's 
task is to place each form in its proper place on the 
board. This task is used in some nonverbal intel- 
ligence tests when a language handicap or unfamiliar- 
ity with English indicates that the Stanford-Binet might 
not be a fair test. (Brooks from Monkmeyer, New York 
City Board of Education.) 


380 ABILITIES AND PERFORMANCE 


what children of cach age can be expected, 
from test norms, to be able to pass. There 
are subtests for twoyearolds, others for 
three-year-olds, and so on. A child being 
tested is given the subtests in order until 
he reaches a point where he can pass none 
of the tests for a particular age level. When 
the results are tallied, the score he gets tells 
his mental age (MA for short). For exam- 
ple, if a child passed all the tests for age 
four, half those at age five, and none of 
those for age six, the child's mental age 
would be four and a half. Usually the pic- 
ture is not so simple as that, but this is the 
principle for computing mental age. 

Table 15.1 presents some of the tests 
from the Stanford-Binet test, Notice what 
kinds of abilities are tested at various age 


TAME 15.1. 
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levels. In the lower age levels, the tests stress 
information about objects, pictures, and 
parts of the body, as well as the perception 
of forms, In the higher age brackets, the 
tests stress more the use of words and num» 
bers in reasoning problems, At all age levels, 
there are tests of vocabulary, correct use of 
words, and the span of memory, because 
these represent the more general aspects 
of intellectual ability. 

A child's mental ability obviously in 
creases as he grows older. When we test 
him at a certain age and obtain a mental 
age score, we know merely the level of his 
ability at that age. On the average, we 
would expect a child's mental age to im 
crease at the same rate as his chronological 
age (CA). Indeed, test norms have been 


Some illustrative items from the Stanford-Binet test, The sample item» below 


thould be poned, on the overage, о! the ages indicated, 


ap Type of пет 


rompie or description 


1 hee Nele form board 
Block budding. 
es port of 

the body 
* Naming objects from 


Ploces form (e.g, circle) in correct hole 
Builds tower from model after demonstration 


Points out hoir, mouth, etc., on large paper doll 


One of three object (e.g, toy dog or shoe) is covered after child hos seen 


menory them but is not looking; child must then name object from memory. 
Picture identification Points to correct pictures of objects on a cord when asked, “Show me what 
we cook on,” or “What do we соту when il is raining?” 
т ийне Aniwers wch question: os, “ln what way ore cool and wood olke? Ship 
and oviomobilet" 
Copying ө diamond Copies a diamond in the record booklet 
s Verabulery Defines sight words from o list 
Memory lor storey Шпее to o story, then repeats the gist of It. 
veel obverdities Trew a well-dressed young man who wos walking down the street with 
tis hands in his pockets ond twirling û brand new cone. What is footih 
about hort” 
Digit reverse! Mant repeat five digits bockword 
— Vosslslory Dafines twenty words from o list 
Proverbs. Esploins in own words the meaning of two or more common proverbs 
0 *, 


“Which direction wovld you have to face so your right hand would be to 
word the north” 


— . ͤ 2 
Selected from Terman, L M, & Merrill, M. A. Meonuring intelligence. Boston: Houghton Mifflin, 1937. 
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ent in difficulty. Great care had to be taken 
in selecting subtests and in establishing age 
norms to make this possible. In fact, the 
test was so constructed that the distribution 
of IQs is substantially the same at all age 
groups. Hence it is possible to say that a 
child of thirteen who has an IO of 125 and 
a child of five who has the same ІО are 
equally bright. Both, in fact, are rather 
bright, for only about 5 per cent of children 
have an IQ that high or higher. 

The tests of the Stanford-Binet are ar- 
ranged so that if a person of a certain 
chronological age passes all the tests at 
that level he will have an IQ of 100. The 
distribution of IQs of the group upon which 
the Binet scale was standardized is also 
shown in Figure 15.3. 

= Limitations of the test. The Binct test 
is an excellent instrument for doing what 
it was designed to do. It has many practical 
uses, some of which we will examine a little 
later. However, it also has some limitations. 
For one, it puts heavy stress upon verbal 
ability, The directions are given orally for 
the most part, and many of the subtests 
require the use of words. If the test were 


Fig. 15.4. The Wechsler-Bellevue 
Test for Adults. A veteran (left) 
takes a block-design item and 
(right) an object-assembly item on 
the Wechsler-Bellevue Test for 
Adults. (New York University Test- 
ing and Advisement Center.) 


given to a person who for some reason had 
language difficulties, we should not get an 
accurate picture of his mental development. 
Second, the test must be administered to 
one individual at a time and by testers who 
are highly trained in its use, because, among 
other things, there are many props that go 
along with the test. This makes it incon- 
venient to use when large groups must be 
tested in a hurry or when trained testers are 
not available. It gives a score which is in- 
dicative of over-all or general mental de- 
velopment, but it does not provide an ade- 
quate picture of differential development of 
various kinds of intellectual abilities. This 
is an important problem in research on 
basic mental abilities and is often very im- 
portant in establishing a diagnosis of men- 
tal illness. 

Besides these limitations that we have 
just mentioned, there is the further fact that 
the Binet is not a good test to use for test- 
ing older adolescents or adults. This is be- 
cause the kind of intellectual performance 
tepresented by the concept of mental age 
does not show any consistent increase be- 
yond the age of sixteen. So far as the Binet 
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is concerned, mental age reaches a plateau 
at that point. You can see that this causes 
trouble in figuring the IQ of a person over 
sixteen years of age. There is an arithmetic 
device for getting around this trouble—in 
Binet scoring you simply assume that any 
person older than sixteen is only sixteen— 
but it is much better to use a test specifi- 
cally designed for adults. 
Wechsler-Bellevue Test for Adults. The 
most widely used test for adults is the 
Wechsler-Bellevue, developed by Dr. David 
Wechsler of the Bellevue Psychiatric Hos- 
pital, New York? This test, like the 
Stanford-Binet, is an individual test requir- 
ing many props and expert testers for its 
use. Also, like the Stanford-Binet, it is made 
up of a wide varicty of subtests, many of 
which are verbal and deal with general 
information, comprehension, arithmetic, 
memory for digits, and vocabulary. Many 
of its other subtests, however, are perform- 
ance tests that do not depend greatly on 
language or verbal ability. Unlike the 


Stanford-Binet, the Wechsler-Bellevue can 
be scored to separate the verbal and per— 
formance tests and give separate IQs on 
cach. This feature is often helpful in test- 
ing people of foreign background or of poor 
education who have not had a fair oppor- 
tunity to develop their verbal abilities. Such 
people often do better on performance tests 
than on verbal tests. It is also helpful in 
testing the brain-injured or the mentally ill 
because it sometimes makes clearer just 
where a person's trouble lies. In general, 
though, there is good agreement between 
the Stanford-Binet and the Wechsler- 
Bellevue. The correlation between the full 
scales of both tests has been reported as 
86; between the Stanford-Binet and the 
verbal scale, .80; and between the Stanford- 
Binet and the performance scale, .67. (For 
the meaning of these coefficients, sce Chap- 
ter 8.) Since offering the Wechsler-Bellevue 
Test for Adults, Dr. Wechsler has also de- 
veloped the Wechsler Intelligence Scale for 
Children.* 
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Group tests of intelligence. In hospitals 
and schools, where intelligence testing is 
usually only part of the handling of an 
individual's problem, it is convenient to use 
individual tests of intelligence. In these situ- 
ations, too, expert personnel, specifically 
trained in the administration of tests, are 
frequently available to give the Stanford- 
Binet, Wechsler-Bellevue, or some other in- 
dividual test. There are many situations, 
however, for which a group test is either 
desirable or absolutely essential. One of 
these is the military situation in which large 
groups, adding up to hundreds of thousands 
cach year, need to be tested. Another is the 
mass testing of students entering colleges or 
other higher schools. Group tests have been 
'devised to meet such needs. 

The First World War furnished the im- 
petus for the first large-scale effort to de- 
velop group tests. Hundreds of thousands of 
young men were being inducted into the 
service. We needed some quick method for 
weeding out the mentally unfit and for 
selecting the most able for officer training. 
Finally, to utilize manpower effectively, it 
was desirable to assign people to different 
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battalions and technical training schools ac- 
cording to their abilities. 

Psychologists met these needs in the First 
World War by devising the Army Alpha 
Test. This yielded scores for classifying men 
roughly according to intelligence. In the 
problems in Table 15.2 you see some exam- 
ples of the materials of this test. Between the 
two wars, the Army Alpha was frequently 
revised for use with both servicemen and 
civilians. Then when the Second World 
War came along, Army psychologists took 
advantage of extensive research in mental 
testing to make a more drastic revision, 
which they named the Army General Clas- 
sification Test (AGCT). This was given to 
several million servicemen upon induction 
into the armed forces. It was prepared in 
four different forms, which could be inter- 
changed with one another, each form re- 
quiring about an hour to give. In addition, 
longer forms of the test were devised to 
break down a person's performance into 
four different categories: (1) verbal ability, 
(2) spatial comprehension, (3) arithmetic 
computation, and (4) arithmetic reasoning. 
The AGCT, like the Stanford-Binet, is so 


TABLE 15.2 Some sample items from the Army Alpha Test. 
— 
А. If 5¥ tons of bark cost $33, what will 3% cost? ( ) 
B. A train is harder to stop than an automobile because 
( ) itis longer, ( ) itis heavier, ( ) the brakes are not so good 
C. If the two words of a pair mean the same or nearly the same thing, draw a line under same. If they mean the 
opposite or nearly the opposite, draw a line under opposite. 


comprehensive restricted same opposite 
allure attract same opposite 
latent hidden same opposite 
deride ridicule same opposite 


D. If, when you have arranged the following words to make a sentence, the sentence is true, underline true; if it is 
false, underline false. 


people enemies arrogant many make true false 
never who heedless those stumble are true false 
never man the show the deeds true false 


E. The pitcher has an important place in—tennis football baseball 
Underline which 
F. Dismal is to dark as cheerful is to—laugh 


Underline which 


—————————————— M 


handball 


bright house gloomy 
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Which is the shortest path through the maze? 


Fig. 15.5. Items from the 
Army Beta Test used during 
the First World War. The 
Beta Test was used with illit- 
erates and others for whom 
the Alpha was an unfair test. 
(By permission of the Na- 


tional Academy of Science.) 


scored that the average person is assigned 
100. For purposes of rough classification, 
the Army divided people into five groups 
according to score. In Figure 15.6 you can 
see the limiting scores for each group and 
the percentage of testees found in each 
group, The spread or distribution is much 
like that on individual tests of intelligence, 
but the AGCT score and the IQ are not 
exactly comparable. The Navy developed 
and used a similar GCT, with this differ- 
ence: Navy tests have an average of 50. 
After the First World War, several group 
tests were devised for use with civilians— 
primarily to help in selecting people for 
jobs in business and industry (see Chapter 
16). One of the best known of these tests 
is the Otis Self-administering Test of Men- 
tal Ability (Otis S.A.). This is a short four- 
page pencil-and-paper test that can be ad- 
ministered simply with a stop watch and 
under testing conditions that are relatively 


E 


How many cubes in each pile? Write number in appropriate square. 


[] 


Complete the 


Fig. 15.6. On the lower abscissa are scores obtained 
by multiplying x/7 by a constant (see Chap. 8). On the 
upper abscissa are equivalent IQs obtained, in this 
case, by taking .9 of the deviation from 100, In Roman 
numerals are the five groups used by the Army for 
rough classification of testees. The percentages indicate 
the relative numbers falling in each of the groups. 
Navy (NGCT) scores are exactly half the AGCT scores. 
EQUIVALENT IQ 
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casy to keep standard. It can be taken and 
scored with cither a 20-minute or a 30- 
minute time limit. Scores on the test have 
been correlated with those on the Stanford- 
Binet so that it is possible, if one wishes, 
to convert them to equivalent IQs. The test 
is so constructed that it weights verbal and 
reasoning factors but docs not sample per- 
formance factors very well. 

There are a number of other tests, used 
in connection with higher education, that 
follow the general pattern of the group tests 
of intelligence. There is one prepared under 
the sponsorship of the American Council 
on Education (called the A.C.E. test) 
which the majority of college students take 
upon entering college. A similar one is now 
being used by Selective Service as a basis 
for the deferment of students in colleges. 
There are others for use at a more advanced 
level for students seeking entrance to medi- 
cal and graduate schools. Since these latter 
tests are designed for the fairly specific pur- 
pose of predicting success in a particular 
kind of education, they have more of the 
carmarks of aptitude tests than of gencral 
intelligence tests, and we shall consider 
them in the next chapter under the heading 
of aptitudes. 

The nature of intelligence. It scems na- 
tural to think of intelligence as one ability 
or attribute. We think of Mary as being 
“bright” and John as being “dumb.” These 
are single labels we apply to a person. Sel- 
dom do we think of Mary as being bright in 
school, but very dumb in other ways—that 
is, that there are different kinds of intelli- 
gence. The fact that most of our tests of 
intelligence produce one overall score or 
IQ further shapes our thinking about intel- 
ligence as a unitary thing. Is there a general 
intelligence as distinguished from specific 
abilities, or is there just a collection of abili- 
ties? What is intelligence actually? 

The method of factor analysis furnishes 
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a way of answering this question (sce Chap- 
ter 9, page 215). To perform a factor analy- 
sis, research workers give a good many dif- 
ferent tests to the same people to see how 
well the tests correlate with each other. For 
this purpose they compute correlations be- 
tween subtests or individual items on tests, 
not just the over-all scores, in order to iso- 
late, as best they can, the elements of in- 
telligence. Having a lot of correlations, they 
then proceed, by statistical analysis, to sce 
which items form clusters and which ones 
are independent of each other, It may turn 
out, for example, that all sorts of subtests 
that have to do with words may correlate 
with one another but not with other sub- 
tests involving numbers. In this way, they 
isolate factors in a number of tests, and in 
the example just cited it would be con 
cluded that there is a verbal factor that is 
relatively separate from a numerical factor. 

There has been a great amount of re- 
search of this kind. Each investigator ob- 
tains somewhat different results, depending 
on the tests he uses and the sample of peo- 
ple he gives them to. Various researches 
agree, however, in yielding а number of 
different factors in intelligence. The most 
extensive studies in the United States were 
carried out by Thurstone“ When he had 
finished an elaborate factor analysis of doz- 
ens of tests given to school children, he 
emerged with seven factors. Each factor 
represents a cluster of correlations between 
subtests and thus what is common to them. 
His seven factors are named and described 
as follows: 

1. Verbal comprehension (V ability 
to define and understand words 

2. Word fluency (W)—ability to think 
rapidly of words as in extemporancous 
speech or solving crossword puzzles 

3. Number (N)—ability to do arithme- 
tic problems 

4. Space (S)—ability to draw a design 
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from memory or to visualize relationships 

5. Memory (M)—ability to memorize 
and recall 

6. Perceptual (P) ability to grasp visual 
details and to see differences and similarities 
among objects 

7. Reasoning (R)—ability to find rules, 
principles, or concepts for understanding or 
solving problems 

In the course of discovering these factors, 
Thurstone could identify the subtests that 
represented each factor, for he knew which 
subtests were correlated and which were 
not. This fact enabled him to devise tests 
that would measure each factor as inde- 
pendently as possible. To do this, he re- 
arranged his subtests, grouping together 
those that represented the same factor. Ac- 
tually, in many instances, he tried to im- 
prove on this technique by devising new 
subtests that seemed to be good measures of 
the factors he had discovered. Now with a 
new set of tests, called Tests of primary 
mental abilities, he could come to grips 
with the question whether there is any 
Such thing as general intelligence. Because 
he had obtained seven factors, he concluded 
that intelligence is partly made up of sepa- 
rate abilities. The question was whether 
there is a general factor, apart from the 
Specific ones. 

To settle this problem, he obtained scores 
on cach of the tests of primary mental abili- 
lies from a large group of children, and 
intercorrelated these scores with one an- 
Other. If there were no such thing as gen- 
eral intelligence, each factor measured by 
à test should be independent of every other, 
and there should be no correlations among 
them. The different tests are, in fact, cor- 
related, some relatively highly and some not 
$0 much. But the correlations indicate that 
there is some general ability that is common 
to all the tests of primary ability. He there- 
fore came to the conclusion that "each of 
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the primary factors can be regarded as a 
composite of an independent primary factor 
and a general factor which it shares with 
other primary factors.” The answer then to 
our original question—What is intelli- 
gence?—is that it is both some general 
ability and a number of specific abilities, 

Interpretation of tests. This conclusion 
must have considerable bearing on the inter- 
pretation of intelligence tests. Though cach 
intelligence test may measure “general in- 
telligence" in some degree and thus meas- 
ure in part what other intelligence tests are 
measuring, it also reflects its own particular 
sample of specific abilities. None of the 
individual or group tests of intelligence now 
in common use measures these specific abili- 
ties in equal degree. Some weight several 
abilities more heavily than they weight 
others. Actually most intelligence tests, par- 
ticularly the Stanford-Binet and the Otis, 
are heavily weighted with verbal content. In 
the case of the Stanford-Binet, this came 
about because achievement in school, which 
is a rather verbal matter, was used as a 
criterion for sclecting many of the items on 
the test. Group tests like the Otis are 
weighted by verbal and numerical ability 
partly because it is much easier to make up 
tests of these abilities than it is of other 
abilities. In any event, the fact is that such 
abilities are given greater weight. In making 
interpretations about individuals’ abilities 
from an intelligence test, this fact must be 
kept in mind. 

Another important thing to remember 
about intelligence tests is that they measure 
present ability, not native capacity. People 
have different opportunities to acquire their 
present abilities. Poor people do not have 
the same cultural and educational oppor- 
tunities as those who are financially more 
fortunate. Morcover, many of the problems 
used in intelligence tests have a cultural 
background. If problems concern such 
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TABLE 15.3. Distribution of intelligence 
quotients on the revised Stanford-Binet 
test of intelligence. 


ia Verbal description Por cent of children 

——————————O 
Above 140 Very superior 1 
120-139 Superior n 
110-119 High averoge 18 
90-109 Average 46 
80-89 Low average 15 
70-79 Borderline 6 
Below 70 Mental defective — 
100 


— — — 

From the data of Merrill, M. A. The significance of 
IQ's on the revised Stanford-Binet scales. J. educ. 
Psychol., 1938, 29, 641-651. 


things as apples, organs, automobiles, base- 
ball, and trains, then a person who grew 
up in a culture without these things is 
certainly going to be handicapped, even if 
his native capacity is as good or better than 
average. Growing up in one culture or coun- 
try thus handicaps a person on intelligence 
tests devised for the people in some other 
culture. Those who devise tests try to make 
their items as free of such influences as 
possible, but no one has yet succeeded in 
making a completely culture-free test of 
intelligence. Thus tests assume a relatively 
common background of culture and educa- 
tion, Whenever a person has not had this 
background or is deficient in it, it is not 
sensible to take his results on an intelligence 
test as comparable to those of other persons 
who have the common background. Conse- 
quently, intelligence tests are usually not 
suitable instruments for comparing the abili- 
tics of different races and cultural groups. 
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In Figure 15.3 we presented the distribu- 
tion of Stanford-Binet IOs to be found in 
the general United States population. In 
Table 15.3 we have reproduced these data 
in a slightly different form to show you 


Chapter 15 


more precisely what proportions of children 
fall within certain limits of IQ. All the 
scores have been arbitrarily grouped into 
seven categories: below 70, 70-79, 80-89, 
90-109, 110-119, 120-139, and above 140. 
For convenience, cach of these arbitrary cate- 
gories has been given a characteristic name 
such as normal, superior, ete. As we shall 
sce a little later, there are certain predic- 
tions we can make about the educational 
and occupational successes of each of the 
groups. The two extreme groups, however 
namely, those below 70 and those above 
140—represent special problems in our so 
ciety, 

Feeble-mindedness. Those who have 
Stanford-Binet IQs of less than 70 are re- 
garded as mentally deficient. On the basis 
of intelligence tests, we find that there are 
approximately 3 per cent of the population 
in this category. It has been the custom to 
further subdivide mentally deficient indi- 
viduals into three groups: 

1. Morons, ІО 50-70 

2. Imbeciles, IQ 20-50 

3. Idiots, IQ below 20 
If you remember that the 10 is really a ratio 
of mental age to chronological age and that 
mental growth, as measured by the Stanford- 
Binet test, comes to a stop at about sixteen 
years of age, you can easily figure out the 
limits of mental age for these three groups. 
The moron's ultimate mental age is 8 to 
12 years; that of the imbecile, 3 to 7 years; 
and that of the idiot, below 3 (see ‘Table 
154). 

Knowing these limits of mental growth 
for the mentally deficient, you can fill in 
for yourself what we know to be the capaci- 
ties of the deficient. The idiot will, at best, 
be much like a three-year-old all through 
life. He will never talk very well. The 
chances are he will be unable to master 
some aspects of dressing such as buttoning 
his clothes or tying his shoes. He can never 
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the trusted to keep himself out of danger. 
He will not be able to master the simplest 
tasks at school or at work. The imbecile, 
even as an adult, will be something like the 
first- or second-grade child, who can talk 
fairly well, clothe himself, and learn simple 
skills but is not able to profit much from 
training in the higher school grades. The 
moron does somewhat better and may even- 
tually finish four to eight school grades. He 
can learn to read and write with difficulty, 
and may be able to learn simple occupations 
and to look after his personal needs. 

* Social maturity. These descriptions of 
the intelicctual level of the mentally de- 
ficient, however, are not a fair account of 
their abilities. We must remember that the 
Stanford-Binet IQ tends to weight verbal 
factors that are especially important in edu- 
cational success but not always so important 
in other, more mundane daily affairs. If one 
studies closely the behavior of high-grade 
morons with IQs, say, of 65 to 70, one can 
see rather wide individual differences among 
them. Some can take care of themselves 
much better than others. In work and social 
situations, some seem much more intelli- 
gent than others. 

For this reason one psychologist has gone 
to the trouble of devising another scale, the 
Vineland Social Maturity Scale, which 
Weights social and vocational intelligence 
somewhat more than it does verbal intelli- 
gence.’ This scale yields a social age (SA) 
Which is comparable to the mental age 
(MA) of the Stanford-Binet test. As its 
name implies, this scale takes various social 
abilities as its standard of comparison: eat- 
ing with a spoon, washing one's face un- 
aided, being trusted with money, being able 
to find one’s way home, etc. By checking a 
child on such items, you can assign a social 
age to each child in much the same way 
that a mental age is assigned. 

Because the Stanford-Binet and the Vine- 
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TABLE 15.4. Intelligence and social-matu- 
rity levels of the feeble-minded. 


Moron imbecile Idiot 
Ihtelligence quotient 50-70 20-50 Below 20 
Maximum mental age 8-12 3-7 Below 3 
Age of intellectual 
maturity 15 10-12 6-8 
Maximum social age 10-18 4-9 Below 4 
Age of social maturity 20 15 10 


Modified from Hilgard, E. R. Introduction fo psy- 
chology. New York: Harcourt, Brace, 1953. 


land scales measure different things, it is 
not surprising that they do not correlate 
perfectly. In general, the ultimate social 
age of the mentally deficient is higher than 
the comparable mental age (sce Table 
15.4). For the moron, it is 10 to 18 ycars; 
for the imbecile, 4 to 9; and for the idiot, 
something below 4. Moreover, social de- 
velopment usually continues for a somewhat 
longer period than does mental growth (as 
tested by the Stanford-Binet). 

This difference between social age and 
mental age has led psychologists to make a 
distinction between mental deficiency and 
feeble-mindedness. Mental deficiency is de- 
fined in terms of intelligence-test scores. 
Feeble-mindedness, however, is a more gen- 
eral term referring to the person's over-all 
ability to take care of himself and to make 
an adjustment in the world. It therefore 
includes both the mental and social devel- 
opment of the person. In many instances 
there is a real difference between the two. 
Moreover, since social development is usu- 
ally greater than mental development in 
the fecble-minded, the person's plight is not 
as bad as it might seem from the IQ score 
alone. 

s Treatment of feeble-mindedness. Fee- 
ble-mindedness is obviously a problem of 
some proportions in our society. Hundreds 
of thousands of feeble-minded children and 
adults are regularly lodged in special insti- 
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tutions throughout the country. Thousands 
more are living at home, constituting a 
burden to their family and friends. All are 
handicapped in the work they can do and 
in the kinds of lives they can lead. What 
can be done about fecble-mindedness? 

Well-educated parents who are con- 
fronted with the fact that their child is 
fceble-minded are likely to think that some- 
thing can be done to raise the child's IQ. 
Some dramatic stories in the newspapers 
or magazines sometimes give this impres- 
sion, because they scem to show that it is 
possible to do much with a feeble-minded 
child. This possibility has been carefully 
investigated in several psychological studies 
and the evidence unfortunately is against 
it.“ Special training produces slight changes 
in ТО and in social intelligence, but seldom 
does anything very dramatic occur (for an 
exception, see the discussion of cretinism in 
Chapter 22). Feeble-mindedness in most 
cases is probably a matter of capacity, and 
there is little one can do to alter the mental 
and social capacity of the defective child. 
People usually only deceive themselves if 
they think otherwise. 

There is much that can be done, on the 
other hand, to make the most of the feeble- 
minded's limited capacity. Most feeble- 
minded are high-grade morons (about 60 
per cent) and a minority are the low-grade 
idiots (about 10 per cent). Whatever the 
grade, the training may be long and tedious, 
but it is worth the effort if it is relative to 
the capacity of the child. Gradually he can 
be taught some of the social skills, such as 
washing himself, helping with duties around 
the house, and doing many minor tasks that 
keep him from being such a burden to 
others. If his defect is not too severe, he 
can be taught some vocational skills, such 
as woodworking, printing, and weaving. The 
better institutions for the feeble-minded 
have facilities and teachers for training in 
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these social and occupational skills, and 
each year they return to society several thou- 
sand individuals who are capable of earning 
a living and looking after themselves rca- 
sonably well. 

"Causes of feeble-mindedness. It may 
occur to some that we might try to find 
"cures" for feeble-mindedness. Research 
workers have indeed expended a great deal 
of effort in this direction, and the search 
continues (see Chapter 22). The possibility 
of finding “cures,” of course, depends upon 
the causes of feeble-mindedness. Although 
these are now partly understood, we have 
much more to learn about them, 

Just as there are functional and organic 
psychoses (see Chapter 10), there are two 
general classes of feebleanindedness. One 
corresponds to the functional and is called 
primary or familial feeble-mindedness. In 
this case, we can find no organic defect, no 
evidence of injury or disease that might 
have caused the feeble-mindedness. The 
person seems quite sound in every respect 
except for his intellectual deficit. In such 
cases, we usually find some record of fecble- 
mindedness occurring in other members of 
the family, and that is why it is often called 
familial. Intelligence is probably to some 
extent inherited (see below), and we should 
expect that those with low intelligence, 
both intellectual and social, would tend to 
have offspring of low intelligence. 

Other instances of feeble-mindedness are 
caused by some kind of biological defect, 
and these are called secondary feeble- 
mindedness. In some cases the brain of a 
baby suffers a severe shortage of oxygen 
during pregnancy, and this may account for 
fceble-mindedness. In others, the child's 
brain is injured at birth because of some 
difficulty in delivery. In still others, some- 
thing is wrong chemically with the reactions 
going on in the brain (sce Chapter 22). In 
few of these cases of secondary feeble- 
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nindedness have we yet found any surgery, 
drugs, or other agents that might be used 
to cure or alleviate the condition. Research, 
however, continues to press for answers to 
this problem, and it is possible, though not 
very likely, that we shall find, before too 
many years, methods by which both primary 
and secondary feeble-mindedness may be 
helped. 

The mentally gifted. At the top end of 
the distribution of IOs are the very superior 
(130-140) and the near genius (above 
140). It is interesting to see what role they 
play in society and what their problems are 
—and they do have unique problems. Psy- 
chologists have studied the very gifted in 
three ways: (1) by estimating the intelli- 
gence of gifted people who have lived years 
ago, (2) by following the accomplishments 
of gifted children into adulthood, and (3) 
through studying the problems of very 
bright children in school. 

"Gifted leaders and writers. There is 
enough recorded about the lives of people 
who have been prominent in history to 
make fairly reliable estimates of what their 
IOs would have been if they had lived in 
a day when they could have taken the 
Stanford-Binet test. If we know at what 
age a child began to read, when he used 
certain words in his vocabulary, when he 
Mastered certain problems in arithmetic, 
ete, we can match these accomplishments 
with the standards of the Binet test. This 
Sort of thing has been done for a long list 
of people. In Table 15.5 are their names 
and estimated IQs. Not all the great men 
of history are in this list, for we do not have 
enough biographical data for them. Still, it 
is quite plain that men who have contrib- 
uted much to our literature and to our 
Civilization are also endowed with very high 
intellectual abilities. 

. " Terman's gifted children. Even more 
informative is a monumental study con- 
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TABLE 15.5. The IQs of some eminent men 
estimated from biographical data. 


John Quincy Adams 165 David Hume 155 
Francis Bacon 145 Thomas Jefferson 145 
Samvel Taylor Cole- Gottfried Wilhelm 

ridge 175 Von Leibnitz 185 
René Descartes 150 John Stuart Mill 190 
Charles Dickens 145 John Milton 145 
Benjamin Franklin 145 Wolfgang Amadeus 
Johann Wolfgang Mozart 150 

Von Goethe 185 Alfred Tennyson 155 
George Frederick Daniel Webster 145 

Handel 145 William Wordsworth 150 


—— — —— 
Based on Cox, C. M. Genetic studies of genius. Vol. Il, 
Stanford, Calif.: Stanford Univ. Press, 1926. 


ducted over a period of 25 years by Terman, 
the author of the Stanford-Binet test. Ter- 
man and his associates, having tested many 
thousands of children, picked out for fur- 
ther study a group of more than 1,500 who 
had IOs of 140 or more.“ These were the 
highest 1 per cent of the children, He has 
been able to follow most of these children 
into their adulthood and many of them are 
now in middle life. Periodically he sends 
them questionnaires or otherwise finds out 
what they are doing, and thus he has built 
up a very detailed picture of their achieve- 
ments. 

One interesting thing about them is the 
homes they came from. About a third were 
the children of professional people, about 
half came from homes of the higher busi- 
ness classes, and only a small proportion (7 
per cent) came from the working classes. 

This is quite out of proportion to the 
numbers of people in each of these classes, 
and indicates that relatively more gifted 
children come from the higher sociocco- 
nomic classes (see Chapter 12). This fact 
is undoubtedly accounted for by both hc- 
redity and environment. These classes can 
provide a better environment for the devel- 
opment of intellectual abilities, and be- 
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Fig. 15.7. Gifted children may be encouraged to por 
ticipate in special educational projects. In some school 
systems, children may be relieved of the boredom of 
regular education and hove their talents developed 
by working on such speciol projects os typewriting and 
painting. (New York City Board of Education.) 


cause the more successful people tend to 
be the more gifted, they also pass on their 
gifts through heredity. 

The later success, in fact, of Terman's 
gifted children is a second striking discov- 
ery of his studies. About 700 people of the 
original study could be contacted 25 years 
later. Of these, about 150 were very success- 
ful as judged by such criteria as (1) being 
listed in Who's Who or American Men of 
Science, (2) holding responsible managerial 
positions, or (3) receiving recognition for 
outstanding intellectual or professional 
achievement. Most of the others were less 
outstanding but still much more successful 
than people of average intelligence. On the 
other hand, there were some who certainly 
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were not very successful—some who hac 
committed crimes, some who dropped out 
of school carly, and some who were dis 
tinctly vocational misfits and had been un 
successful at a number of jobs. Careful 
comparisons of those who were very success 
ful with those who were least 
showed that factors in personality made the 
difference. The least successful were morc 
poorly adjusted emotionally and more 
poorly motivated to succeed. Despite the 
exceptions, the most striking fact was that 
children of superior ability generally madc 
such an outstanding record of social and 
intellectual achievement. 

Contrary to some common misconcep 
tions about the genius, Terman's gifted chil 
dren were above average in height, weight, 
and physical appearance. They also мете 
generally better adjusted and more socially 
adaptable, and they had more, capacity for 
leadership than average children. Thus Tc: 
man disproved the notion that the genius 
is likely to be peculiar, unadjusted, and 
socially backward. Some geniuses, of course, 
are like that—and so are some average peo 
ple—but in general geniuses are less so than 
those of average intellectual ability. 

* Problems of the gifted. What we have 
said is true despite the many difficultics 
that a gifted child faces. Because he is 
brighter, he is more likely to be bored by 
children of his own age, more likely to seck 
the company of older children and adults 
and to pester them with intellectual ques 
tions. In public schools, which have been 
designed for the average child, his problem 
is acute because his intellectual ability and 
performance usually far exceed those of 
other children of the same age and in the 
same classroom. Moreover, he usually is 
being taught by a teacher who is far from 
а genius and often is unable to match either 
the child's knowledge or his problem-solving 
ability. 
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/ Teachers, faced with a child of extremely 
high ability, are likely to consider him 
fresh, smart-alecky, and а show-off and 
hence often treat him harshly. The very 
bright child often finds the pace of normal 
education so slow and easy that he becomes 
bored and loses interest in the activities of 
the classroom, Then he may become a per- 
sonality problem and a real annoyance for 
the schoolteacher. Public schools, today, аге 
usually somewhat sophisticated about the 
problems of the gifted child, The better 
ones find out early what a child's IO is and 
try to include an appropriate program for 
the gifted child. In some instances, the 
gifted children are put in special classes by 
themselves in which they can achieve more 
and be given tasks commensurate with their 
abilities. In other instances, special addi- 
tional activities are planned for the gifted 
child, 


g GROUP DIFFERENCES 
IN ABILITIES 


Everyday thinking is colored by notions 
about the abilities of different groups of 
people. Many think that the Negroes and 
foreigners are not so intelligent as white 
Americans. We regard older people as much 
wiser than, if not as quick as, younger peo. 
ple. Employers think women and young 
people more suitable for certain positions, 
men and older people for other jobs. We 
think of people who come from “good 
families” of the upper socioeconomic strata 
аз being more able than those who come 
from the working classes. 

Psychological research, indeed, indicates 
that there are differences among various 
groups of people, but these differences are 
often not the same ones that the layman 
imagines or as great as he may think." In 
other chapters (Chapters 12 and 13), we 
have described differences in culture and in 
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attitudes. Here let us see what the facts are 
about differences in intellectual abilities. 

Differences between men and women, In 
our society there is a division of labor be- 
tween the sexes. Men are expected to carn 
a living, and women are expected to care 
for the home—though that pattern has 
been changing in the last generation, In 
other cultures, the economic roles of the 
sexes are sometimes reversed. This fact 
alone should make us skeptical of large in- 
herited differences in capacities between 
men and women, On the other hand, there 
is the fact that most of the leaders in the 
arts and sciences and in business and indus- 
try have been men. The eminent woman is 
the exception rather than the rule, May we 
assume from this that men are more intel- 
ligent than women? Since psychologists 
have administered thousands of intelligence 
tests to both men and women, it is casy 
to answer this question quantitatively. 

s Abilities of women, Women have а 
reputation for their ability to talk, and they 
deserve it. Girls, on the average, learn to 
talk at an earlier age than boys do. Later, 
when they can take intelligence tests, they 
do better on all tests involving the use of 
language. Thus they are superior to men in 
verbal abilities. Closely related to this is the 
fact that they generally do better on items 
involving social relations.“ 

Girls are also better on two other, related 
kinds of abilities: perceiving details quickly 
and accurately and making quick, accurate 
manual movements. This may account, in 
part, for the fact that most women em- 
ployed in business and industry work in 
clerical and sceretarial jobs and also for the 

record they made during the Second 
World War in many kinds of industrial 
jobs. Women also seem to have better im- 
mediate memorics than men. You will te. 
call that the Stanford-Binet has а serics of 
tests at all age levels which measure im- 
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mediate memory for a series of numbers or 
words. On the average, women are better 
in these items than are men. 

* Abilities of men. On the Stanford-Binet 
test, boys surpass girls on the items that 
involve spatial, numerical, and mechanical 
tasks. Correlated with this is the fact that 
they do better on tasks involving the per- 
ception of spatial relationships, the com- 
prehension of mechanical tools and ma- 
chines, and mathematical ability. Boys are 
better in working with numbers and in 
numerical reasoning tasks. 

"Interpreting sex differences. We sce, 
then, that men and women differ signifi- 
cantly in certain specific abilities. These 
conclusions, reached from careful analysis 
of tests of ability, fit in pretty well with 
popular conceptions of the difference in 
ability between men and women. 

The question then arises, How did these 
differences come to be—through training, 
or by constitutional make-up? This is diffi- 
cult to answer, for it is next to impossible 
to separate the influences of heredity and 
of environment on the development of 
specific abilities, It seems likely, however, 
that at least some of the differences meas- 
ured on intelligence tests are due to train- 
ing and environment, for as we shall sce 
below, these influences can affect the abili- 
ties measured on intelligence tests. 

There are two other important factors to 
consider in interpreting sex differences in 
abilities. One is that all the differences we 
measure are average differences between 
groups. Average differences, taken by them- 
selves, do not tell us how a particular boy 
and girl are likely to compare on an ability. 
There is a great deal of variability in the 
abilities of cither boys or girls, producing 
considerable overlap between the two dis- 
tributions. In tests of language ability, for 
example, the average score of girls is higher 
than that of boys. Looking at the distribu- 
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tion of scores for the two groups, howeve; 
we discover that as many as 40 per cent of 
the boys score higher than the girls’ average, 
that is, higher than 50 per cent of the girls. 
Thus average differences between groups 
are small compared to differences within 
groups. This is an important point to keep 
in mind in interpreting any differences be- 
tween any two groups of people. 

Finally, in comparing boys and girls in 
intelligence, one should also remember that 
in over-all intelligence the two are equal. 
That is to say, on average IQ of men and of 
women is the same. Intelligence tests were, 
in fact, constructed so as to make it so. 
Thus the abilities in which women exceed 
men are counterbalanced by those in which 
men surpass women. So differences between 
the sexes are restricted to specific abilities, 
not to the composite of specific and general 
abilities that we call intelligence. 

Age differences in ability. The United 
States is currently facing population 
changes which require an accurate evalua- 
tion of the abilities of older people. For 
one thing, we may be heading toward a 
time in which the population will not con- 
tinue to increase as it has in the past and 
may even decrease. This development may 
tend to aggravate the already developing 
manpower shortage. Also, we are becoming 
a nation of older people." In 1830, for 
example, the median age of the population 
was 17.2 years. In 1950 the median age had 
increased to 30.1. The age group over 
forty-five now includes over 28 per cent of 
the population. Because of these factors it is 
necessary to determine what changes occur 
in the various kinds of abilities as we grow 
older. 

The most general statement we can make 
about the change in abilities with age is 
this: as an individual approaches maturity, 
all his abilities increase to a peak level and 
then decline. The decline is slow at first, 
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Lut it becomes more rapid as he grows 
older. Different abilities reach their peak at 
different times and begin their decline at 
different ages and at different rates. 

As an example of the change in general 
intelligence that occurs with age, let us 
look at the results of a study in which the 
Army Alpha Test was given to the in- 
habitants of a group of New England vil- 
lages.!* Practically all the people from the 
ages of ten to sixty were tested. Figure 15.8 
shows the changes in score over these ages. 
The T score on the left ordinate is, as you 
may recall, a way of expressing the raw 
scores so that they may be compared from 
group to group. We see from the figure that 
general mental ability rises to a peak some- 
where between the ages of sixteen and 
twenty and then declines, slowly at first 
but more rapidly later on. 

The older people do as well as young peo- 
ple in vocabulary and general information 
tests, but they do more poorly in tests 
which require the individual to work 
quickly or to adapt to situations which are 
different from those he is used to. 

It is necessary to stress again the amount 
of variability within groups. In practically 
all the studies on aging there are many 
individuals in the oldest group who did as 
well as, or better than, the average per- 
formance of the best group. The implica- 
tions of these findings are important. If we 
must make social, economic, political, or 
any other kind of important decisions con- 
cerning the abilities of whole groups, then 
we must rely on group averages. But if the 
problem is to select a relatively small num- 
ber of individuals then the decision as to 
Who shall be chosen should not be deter- 
mined by sex, race, nationality, age, or 
other “group” factors but should rest upon 
the tested abilities of the individuals. 

Occupational level. As you probably 
would expect, people in some occupations 
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Fig. 15.8. The relation of mental test ability to age. 
For explanation, see text. (Based on Jones, Н. E., & 
Conrad, Н. S. The growth and decline of intelligence. 
Genet. Psychol. Monogr., 1933, 13, 223-298.) 


are, on the whole, more intelligent than 
those in others. We have a good many 
studies that show this, but the one that is 
largest in scope comes from data obtained 
during the Second World War." (See Fig- 
ure 16.1, in Chapter 16.) Accountants, 
lawyers, engineers, and teachers head the 
list with average AGCT scores above 120. 
At the bottom of the list are farmhands, 
miners, and teamsters with scores in the 
neighborhood of 90. The variability, how- 
ever, is large. There were some people in 
every occupation who scored over 130, and 
there were some who scored at 100 or 
below. Again, though there is an average 
difference in intelligence between groups, 
there is a great deal of overlap. You can 
not tell too much about a person’s intelli- 
gence simply by knowing his occupation, 
It is not hard to understand how these 
occupational differences come about. In 
general, the higher-ranking | occupations 
require considerably more schooling than 
the lower-ranking ones. The child with low 
intelligence tends not to finish as many 
years of school. When he does, he usually 
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TABLE 15.6. IQs of children averaged ac- 
cording to the occupational grouping of 
their fathers, 

Age of child 


2-5% 6-9 10-14 15-18 
— 4 — 


Father's occupation 


Professional 115 115 118 116 
Semiprofessional апа 

managerial 112 107 112 117 
Clerical, skilled, and business 108 105 107 110 
Rural owners 98 95 92 94 
Semiskilled 104 105 103 107 
Slightly skilled 97 100 101 96 
Day laborers 92477957797 96 


— — 2: 
Data of McNemar, O. The revision of the Stanford- 
Binet Scale, Boston: Houghton Mifflin, 1942. 


tends to make a poor grade record. This 
latter fact also partly explains the outcome, 
because the colleges and professional 
schools tend to admit those with higher 
grades and to screen out those with poorer 
ones, We should consider also the use of 
special tests of intelligence by these schools 
for deciding whom they will admit. This 
introduces a spurious correlation; if intelli- 
gence is used to admit a person to certain 
occupations, these occupations will average 
higher in intelligence, even if there is no 
necessary relation between occupation and 
intelligence. 

A more interesting and not so easily ex- 
plained difference in intelligence is among 
the children of parents of different occupa- 
tional groupings. The children of those in 
the higher occupational classes tend to 
have higher IQs than children of parents 
at lower occupational levels. Illustrating 
this are the data in Table 15.6, taken from 
one study of this question. The children 
of professional people average about 115, 
while those of day laborers average about 
95. 

Home environment. The intellectual en- 
vironment of children of professional par- 
ents is naturally rather different from that 
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of children of day laborers. When we fin ! 
a difference in intelligence. between the 
two groups of children, the age-old qucs- 
tion of heredity versus environment comcs 
to mind. Are children of these two groups 
of parents different in intelligence becausc 
they have different inheritance or because 
they have different intellectual environ- 
ments? This is an important but very diffi- 
cult question, and psychologists have car- 
ried out extensive studies in an attempt to 
answer it. Even so, we do not have as con- 
clusive an answer as we should like to have. 
Here are just a few of the most important 
facts bearing on the question: 

In Table 15.6 are the IQs of children 
tested in different age groups from two to 
eighteen and arranged according to seven 
major occupational groups (of fathers)."! 
The differences in the youngest group (two 
to five and one-half) are just about the 
same as those in the oldest group (fifteen 
to cighteen). From these data, we must 
conclude either that the differences are 
hereditary or that they are established very 
early in life. 

There is also the fact that, when chil- 
dren are taken from their true parents and 
placed in foster homes—as many thousands 
of children are every year—their intelli- 
gence seems more closely related to the 
intelligence and educational level of the 
true parents than to those of the foster 
parents. In one study, the correlations of 
the child's IO. with the intelligence and 
education of his true parents are of the 
order of .30 to .40, while those with the 
education of his foster parents are in the 
neighborhood of zero.” In other studies, 
correlations of foster children’s IQs arc 
substantially higher with IOs of the truc 
parents than they are with those of thc 
foster parents. From this we can conclude 
that relative differences in intelligence are 
set principally by inheritance rather than by 
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J the intellectual influences of the foster 
home. 

There are many studies on the other 
hand, in which the intelligence of foster 
children is considerably higher than one 
would predict from the IQs of their true 
parents. In one of the more dramatic 
studies, made by Iowa University psycholo- 
gists,” children whose true mothers had an 
IQ of 91 showed an average intelligence of 
more than 109 when measured at an aver- 
age age of thirteen, usually 10 years or more 
after they had been placed in foster homes. 
Since we are not certain how high their 
1Qs would have been had they been raised 
by true parents, we cannot be sure how 
much of a gain this is, but it is probably 
fair to say that children of subnormal 
parents may gain as much as 10 IO points 
when raised in superior homes. 

This fact, unlike the first two we pre- 
sented, points to the influence of the intel- 
lectual environment. Even so, it appears 
that the gain is not so much as it should be, 
Were it not limited by inheritance. If, for 
example, one compares the IQs of foster 
children of subnormal parents with the 
IQs of truc children reared in families of 
similar status, the foster children tend to be 
Somewhat behind. In one study the foster 
children averaged 107 while true children 
averaged 115,17 

Facts and rescarches on the influence of 
the home environment could fill a book, 
but these that we have cited are typical. 
What can we make of them? Which is 
More important, heredity or home environ- 
ment? About all we can say is that both are 
Important. A good environment can im- 
Prove intelligence, yet poor inheritance 
limits how much it can be improved. So, 
суеп though no amount of favorable in- 
fluence can fully overcome poor inheritance, 
Such influences can develop what latent 
intelligence one has to its fullest potentiali- 
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tics. An improvement made in this way 
makes considerable difference in what a per- 
son may be able to do. 

Cultural environment. If the home of a 
child makes a difference in his intelligence, 
we might wonder whether other features of 
his culture outside the home also contribute 
to his apparent intelligence. After all, the 
child lives in other environments outside 
the home, especially as he grows from in- 
fancy into childhood. At two or three, he 
starts to play with other children, and by 
the age of seven he begins spending a good 
part of his day in school. In growing up, he 
experiences intellectual influences from his 
playmates, his school, and even the com- 
munity’s library facilities. What effect do 
these influences have on intelligence? 

One way of approaching this question is 
to compare rural and urban children, be- 
cause they differ considerably in the rich- 
ness of intellectual influences in their re- 
spective cultures. It is interesting, indeed, 
that urban children, on the average, score 
higher on intelligence tests than do rural 
children; just how much higher depends 
upon which particular groups are compared, 
but it is frequently several points.“ Such 
differences may be explained in part by the 
brighter families’ migrating to the city, 
leaving the less intelligent behind. They 
might also be explained in part by a cul- 
tural bias of the intelligence tests; the tests 
may include items which are more familiar 
to city children than to farm children. 

Undoubtedly there is something to be 
said for both these points, but our present 
data are somewhat inconclusive. On the 
one hand, it seems rather certain that the 
stimulating environment of the city, like 
that of a superior home, can raise sub- 
standard intelligence, At least we have 
some striking evidence for this view in a 
study conducted on Negro city boys of 
twelve years of age. Over 400 boys who 
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Fig. 15.9. Intelligence scores for Negro boys living in 
the city for varying numbers of years. (Based on Kline- 
berg, O. Negro intelligence and selective migration. 
Now York: Columbia Univ. Press, 1935.) 


had moved to the city were given intelli- 
gence tests and compared with another 
300-odd boys who had been born and 
reared in the city. In Figure 15.9, you see 
that the longer the boys had lived in the 
city, the higher the intelligence scores. 
Those who had been in the city only 1 to 
2 years averaged only 40 (test score, not 
IQ), whereas those born in the city aver- 
aged 75. This is a sizable difference, and it 
is hard to see how it could be accounted 
for by selective migration. Apparently city 
influences affected measured intelligence. 
The problem of cultural influences enters 
into all attempts to determine whether 
there are racial differences in intelligence. 
As you probably realize, it has long been a 
question whether some "races" are inferior 
to others in intelligence. When psycholo- 
gists attempt to settle the question with 
research—and they have made many 
studies—they immediately encounter the 
fact that "races" other than U.S.-born 
whites have not had the same cultural 
environments that American whites have 
had. There is also the fact that different 
groups migrating to this country come 
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from varying socioeconomic and cultural! 
groups in their country of birth. So most 
studies on this question are inconclusive. 

The group differences that have been 
most thoroughly studied are those between 
American Negroes and American whites. 
All have the same country of birth and all 
speak the same language—though the lan 
guage habits of most Negroes differ con 
siderably from those of most whites. Even 
so, Negroes on the average have inferior 
educational advantages and usually inferior 
intellectual environments. It is not sur 
prising, then, that any large group of Ne 
groes usually averages several points less 
than groups of whites on intelligence tests." 
This does not necessarily mean апу bio- 
logically inherited inferiority in intelligence, 
and cultural differences certainly explain 
part or all of the difference. 

Our most comprehensive data on these 
racial differences come from the intelli- 
gence tests given in the First World War. 
In general, Negro draftees did more poorly 
than the whites. However, Southern 
draftees were poorer on the average than 
Northern draftees. And there were Negroes 
from some Northern states who averaged 
better than the whites from some Southern 
states. Moreover, as we saw above, city 
Negroes and city whites did better than 
rural Negroes and rural whites. It is there- 
fore very difficult to separate the factors of 
Tace, geography, rural-urban origin, and 
educational advantages. The latter three 
factors, however, may all be considered 
cultural influences as distinguished from 
biological differences in the races. Since 
cultural influences are of proven impor— 
tance, it is safest to assume that differences 
between whites and Negroes are a matter of 
cultural environment—at least until the 
cultural advantages of the two groups arc 
equal or until it is possible to get a culturc- 
free test of any racial difference. 
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UMMARY 


J. A test is a sample of a person's performance on a set of tasks. Only 
to the extent that it is a fair sample of his performance is it a useful or 
meaningful measuring device. 

2. "l'est scores cannot be treated as absolute measures like length and 
weight. Rather, they are interpreted by comparing them with the scores 
of other people in a comparison group. 

3. Tests of ability may be classified into two general kinds: (a) those 
that measure intellectual abilities and are called intelligence tests, and (b) 
those that measure special abilities required in particular occupations or 
schools and are called aptitude tests. 

4. Intelligence tests are of two general types: individual tests and group 
tests, 

5. The Stanford-Binet is an individual test devised for children of school 
age. It yields a score called mental age, and from this an IO may be com- 
puted if one knows the chronological age. The Wechsler-Bellevue test is 
an individual test for adults. 

6. There are other group tests of intelligence that may be used for test- 
ing large groups of people at the same time. The best-known of these are 
the Otis and the Army General Classification Test. 

7. Intelligence is not a single ability. By factor analysis, it has been 
demonstrated that about seven abilities are involved in conventional in- 
telligence tests. Some tests weight certain of these abilities more than other 
tests do. 

8. Those individuals who have an IQ of less than 70 are regarded as 
mentally deficient. They are classified into three groups: morons, imbeciles, 
and idiots. 

9. Tests have been devised for measuring the social intelligence of these 
groups. In general, the social intelligence of the mentally deficient is higher 
than their intellectual ability. 

10. At the high end of the distribution of IQs are the mentally gifted. 
Those with IQs between 130 and 140 are considered very superior; those 
above 140 are regarded as near genius. 

11. Many of the outstanding leaders of history have been mentally gifted. 
In general, the gifted are far more successful, more physically fit, and better 
adjusted than those of average intelligence, though there are notable ex- 
ceptions, 

12. There are measurable differences in intellectual abilities among 
various groups in the population. Women excel men in verbal abilities, but 
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men excel women in certain spatial and mechanical abilities. There are 
several other differences between men and women in specific abilities. 

13. Intelligence tends to decline in old age, but some abilities decline 
considerably more than others. 

14. People in the "higher" occupational groups are, on the average, more 
intelligent than those in the "lower" occupations. 

15. Both the inheritance of a person and the home environment in 
which he is reared are related to his intelligence. 
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VOCATIONAL 


ADJUSTMENT 


THE PROBLEMS of business, industry, 
government, and the general world of work 
are touched upon by many subjects the 
student has an opportunity to study, Psy- 
chology is no exception. Almost every as- 
pect of vocational life, from choosing a 
Vocation to being happy in one’s work, has 
its psychological aspects. In this chapter we 
have chosen four principal areas to which 
psychological knowledge can be, and has 
been, effectively applied. "The first is the 
problem of choosing a vocation, the second 
15 е Selection of employees for vocational 
Positions, the third is the supervision of 
People in their work, and the fourth is 
eee D 
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the problem of securing the greatest possi- 
ble satisfaction in work. 


[| VOCATIONAL CHOICES 


For many members of our society who 
are handicapped by ability and education 
or by limited possibilities of employment, 
there is little opportunity to choose a voca- 
tion. They drift into a job and a line of 
work without ever discovering what they 
would most like to do or are best fitted for. 
Others with greater ability and greater op- 
portunity may fare no better, simply be- 
cause they do not consider early enough 
the problem of choosing a vocation or be- 
cause they do not recognize and cope with 
the obstacles to a sound choice. 

Problems in choosing a vocation. There 
are, indeed, a number of difficulties to be 
faced in trying to decide on a vocation. 
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TABLE 16.1. The social status of occupations. When asked to rank different occupations accord- 8 
ing to social status, most groups give about the same rankings. Below are the rankings by gradu- 
ate students compared with those by day laborers. 


Occupation 


Ranking by 


Ranking by 
day laborers 


graduate students 


pM ———— — — 


Physician 

Banker, stock and loan broker 
Superintendent of state institution 
Captain in army or navy 
Manager of business 


Hotelkeeper 

Grade school teacher 
Real-estate and insurance agents 
Retail trader 

Commercial traveler 


Bookkeeper, cashier, and accountant 
Foreman 

Farm proprietor 

Clerk and stenographer 

Policeman 


Skilled factory worker 
Salesperson and clerk 

Train, bus, and streetcar drivers 
Waiter and domestic servant 
Janitor 


Laundry worker 
Unskilled factory worker 
Farm laborer 

Casual laborer 

Coal miner 


Unemployed 


1 2% 
2 2% 
3 5 
4 4 
5 1 
6 y: 
7 10 
8 14 
9 9 
10 8 
11 11 
12 6 
13 16 
14 12 
15 13 
16 15 
17 17 
18 18 
19 20 
20 19 
21 24 
22 23 
23 21 
24 25 
25 22 
26 26 


From Cattell, R. B. The concept of social status. J. soc. Psychol., 1942, 15, 293-308. 


One is the romantic idea. Many lines of 
work appear very glamorous to the young 
person. In his dreams he may sce himself 
the white-coated surgeon miraculously 
saving human lives, the opera star bowing 
to the applause of the audience, or the 
tycoon of industry who, like Midas, turns 
everything he touches into gold. What he 
may not realize is how few—indeed, how 
extremely few—people ever reach these 
pinnacles of success. In fact there are a 
good many vocations, e.g. acting, music, 
medicine, and the professions in general, in 
which the number of aspirants is many 


times the number who can expect to make 
the grade, let alone go on to great success. 

In some vocations, c.g medicine, the 
nature and cost of education is such that 
only the financially privileged have a rea- 
sonable chance of completing the training. 
In other instances, e.g., law, the doors may 
be open to anyone of ability, but the train- 
ing is long and arduous. Hence when a per- 
son considers what he wants to be, he had 
better consider realistically whether he has 
the finances, stamina, and other resources 
for entering his chosen yocation. 

Another serious obstacle to making a 
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} sound vocational choice is the parental and 
social pressure to enter some vocation with 
relatively high social status. Each occupa- 
tion has a fairly definite social status in the 
eyes of most people in the United States. 
As you can sce in Table 16.1, it makes very 
little difference who does the rating; 
whether thcy be college students or labor- 
ers, this social status is about the same. 
Physicians, bankers, lawyers, and business- 
men rank near the top of the hierarchy; 
whereas salespcople, clerks, janitors, miners, 
ete., rank near the bottom. Parents, friends, 
and associates continually put pressure on 
us to choose vocations high in social status 
and discourage us from choosing those that 
are lower, often quite unmindful of what 
we are best fitted for and would most enjoy. 
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Parents and society are not casily persuaded 
to change their social values, but the young 
person can try to disengage himself from 
their pressures long enough to sce whether 
they are pushing him into a poor choice. 
"There is the question, finally, whether a 
person has the intellectual ability necessary 
to succeed in an occupation. Not all the 
people in any occupation are geniuses, nor 
is there any occupational group that docs 
not include some intelligent people, but 
there are certain limits of intelligence for 
each group. These limits have been illus- 
trated in Figure 16.1 for some of the more 
familiar occupations. Accountants and 
teachers, for example, have the highest 
average intelligence in the list, and all who 
enter these occupations must have well 


Fig. 16.1. The ranges of AGCT scores for selected occupations. Each bar shows the range between 
the 10th and 90th percentiles for a sample of hundreds of men selected randomly from an oc- 
cupation. Scores below the median are shown in black; those above the median in color. Notice 
the great overlap. (After Anastasi, A., & Foley, J. Pu, Jr. Differential psychology (Rev. Ed.), New 
York: Macmillan, 1949, p. 798. Data from Stewart.) 


Accountant 
Teacher 
Bookkeeper 
Clerk 
Salesman 
Shipping clerk 
Machinist 
Salesclerk 
Electrician 
Machine operator 
Bricklayer 
Carpenter 
Laborer 

Miner 

Farm worker 


AGCT SCORES 
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above average intelligence. At the other 
extreme, farmers may have relatively low 
intelligence, even though some have as high 
a score as teachers or accountants. A person 
is wise to compare his own intelligence 
level with that of different occupational 
groups and to choose an occupation in 
which he is likely to have average or supe- 
rior intelligence. 

Scholastic aptitudes. Most of the occupa- 
tions that are high in social status, and 
most of those that the college student is 
likely to consider, require a rather long 
period of training. In order to have a 
chance at succeeding in any chosen occupa- 
tion, the student must first succeed in 
training for it. We therefore have the 
question not only of the intelligence re- 
quired in the occupation but also of the 
aptitude required in the training prepara- 
tory to it. 

Aptitudes are not clearly distinguishable 
from intelligence. As we pointed out in the 
last chapter, intelligence includes a num- 
ber of specific abilities, and certain of these 
abilities are stressed in the training for a 
vocation. It has become customary, how- 
ever, to speak of aptitudes and aptitude 
testing when we refer to the ability or the 
ability test that is used specifically for the 
purpose of predicting success or failure in 
some specific training or line of work. If 
we are trying to predict success in training, 
we speak of scholastic aptitude; if it is a 
vocation we have in mind, we refer to the 
abilities required as vocational aptitudes. 

Some tests may serve both purposes. The 
data in Figure 16.2 for example, are from 
the Army General Classification Test 
(AGCT), which is designed as a test of 
general intelligence. However, this test 
predicts fairly well whether a person is 
likely to succeed. in officer candidate school, 
and it therefore can be used as a scholastic- 
aptitude test. Figure 16.2, for example, gives 
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data on this point from the Second World 
War. If a person scored 140 or over on the 
AGCT, his chances of succeeding in оћ- 
cer-candidate school were better than 9 in 
10. If his score was less than 110, his 
chances of succeeding were under 5 in 10. 
This illustrates the kind of predictions it is 
possible to make from a good scholastic- 
aptitude test, though such predictions de- 
pend also on the population stratum of indi- 
viduals with whom it is used and on the 
type of training involved. 

A number of scholastic-aptitude tests 
have been developed for various kinds of 
training. Probably the most widely used is 
the American Council on Education 
Psychological Examination—usually abbrc- 
ушей A.C.E. administered to students 
entering the liberal-arts colleges of the 
United States. Similar tests are available 
for schools of medicine, dentistry, nursing, 
and several other professions. More arc 
being devised cach year. Another, called 
the Graduate Record Examination, has 
been designed for students who plan to 
pursue graduate work for the master's or 
doctor's degree in such specialties as psy- 
chology, economics, engineering, and 
physics. There is an increasing tendency for 
graduate and professional schools to requirc 
the appropriate aptitude test of all students 
who apply to them. If you are such a stu- 
dent, you should be prepared to take such 
a test at the time and place announced in 
your particular school. 

Vocational aptitudes. Scholastic-apti- 
tude tests measure a person's aptitude for 
success in relatively prolonged training re- 
quiring 3, 4, or more years. The great 
majority of jobs in business and industry, 
however, do not require such training. Suc- 
cess in these jobs or in training for these 
jobs can be forecast from a knowledge of 
specific vocational aptitudes without too 
much regard for intelligence or scholastic 
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Fig. 16.2. The prediction of success in officer candidate school from AGCT test scores. The illustra- 
tion indicates the chances in 100 that an officer candidate making а certain score on the AGCT 
would receive a commission. Data are for 5,520 men in 14 schools. See Figure 15.6 for the distri- 
bution of AGCT scores. (After Boring, E. С. (Ed.). Psychology for the armed services. Washington: 


Combat Forces Press, 1945, p. 242.) 
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Fig. 16.3. An example of the Minnesota Paper Formboard: A mechanical-aptitude test. The ex- 


ample is like items in the test. The person being tested must indicate whether pieces on the left 
fit together to make A, B, or C. (Affer Munn, N. L. Psychology (2d Ed.). Boston: Houghton Mifflin, 


1951.) 


aptitude. There are several hundred tests of 
vocational aptitude available today. Not all 
of them are good tests in the sense that 
they have been proved to be good predictors 
of vocational success. Some are. Many are 
slight variations of another test, developed 
to serve some particular purpose. In fact, 
if time, money, and expert psychological 
talent are available, it usually is wise to 
modify existing tests to meet the needs of a 
particular business or industry. We shall 
describe the steps that are necessary in 
selecting a valid test, then consider briefly 
two of the many types of tests that are 
available. 

Validation of tests. To evaluate the 
ability of vocational-aptitude tests to pre- 
dict success on the job, the following steps 
are necessary: 

1. Give the test to all applicants for the 
kind of job in question until a large num- 
ber of applicants, preferably several hun- 
dred, have been tested. 

2. Select applicants for employment 
without considering the test results. 

3. After those who are employed have 
been on the job long enough to be evalu- 
ated, divide them according to performance 
into two or more criterion groups. The 
division may be into “satisfactory” and 


“unsatisfactory,” or it may be into several 
groups, such as “excellent,” “good,” “fair,” 
and “poor.” 

4. Compare the tests results of the differ- 
ent groups. 

Only when the groups are more different 
than can be expected by chance is the test 
a valid one and worthy of subsequent use 
for selection purposes. 

To construct a new test the steps arc 
essentially the same as for evaluating a test, 
but the analysis must be made for indi- 
vidual items on the test rather than for 
the test as a whole. Items are selected that 
discriminate between the criterion groups; 
other items are discarded. These procedures 
for evaluating and constructing tests of 
known validity can be modified somewhat 
by a person trained in test construction. 

Mechanical ability tests. Many tests 
that are intended for mechanics, machine 
operators, assembly-line workers, repairmen, 
and similar workers involve mechanical 
knowledge or ability to manipulate objects. 
Such tests are called mechanical-ability 
tests. Our experience with such tests indi- 
cates that there is a relatively unique 
mechanical-ability factor common to the 
tests. People who score high on one 
mechanical-ability test tend to do so on an- 
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other. On the other hand, different jobs 
require different combinations of mechani- 
cal abilities; hence there are many different 
tests. Some examples are given in Figures 
16,3 and 16.4. 

= Psychomotor Tests. So far there is lit- 
tle evidence of a general motor ability com- 
parable to perceptual or mechanical ability. 
Rather a person who has good manual 
dexterity is not necessarily good at the kind 
of coordination involved in running a 
tractor or an airplane. So psychomotor tests 
must be conceived, developed, and proved 
for particular jobs and occupations. Such 
tests involve such psychomotor tasks as 
manual dexterity, steadiness, muscular 
strength, speed of response to a signal, and 
the coordination of many movements into 
a unified whole. There are many other voca- 
tional-aptitude tests for clerical and highly 
specialized occupations, but these examples 
will serve to illustrate the kinds of materials 
used in such tests. 

"The Use of Aptitude Tests. Aptitude 
tests are used both by the employer to select 
employees for his jobs and by the vocational 
counselor in helping a person assess his 
aptitudes for different types of work. The 
same tests are usually not suitable for both 
purposes. The employer, knowing exactly 
What jobs he has in mind, wants a test that 
Will forecast success in his jobs as accurately 
as possible. He, therefore, would like a 
test designed specifically for his purposes, 
€.g., for butter wrappers, electrical welders, 
or lathe operators. The counselor, on the 
other hand, is trying to help a person make 
a choice—usually a fairly general choice— 
among different lines of work. For this 
Purpose, the counselor wants fairly general 
tests that sample many different aspects of 
Specific aptitudes. He has a large number 
of such general tests to choose from. 

Vocational-aptitude tests, as well as the 
Vocationalinterest tests we shall describe 
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Fig. 16.4. Which would be the better shears for cut- 
fing melal? This is an example of an item on the 
Bennett-Fry Test of Mechanical Comprehension. Those 
on the test, however, are generally more difficult. 
(Courtesy of Psychological Corporation.) 


below, are frequently available in schools 
and communities. A psychological clinic or 
student counseling service, in colleges that 
have one, is usually prepared to administer 
such tests. The U.S. Employment Service 
and the Veterans Administration provide 
testing services for those who qualify for 
assistance. In the larger cities, there are 
usually several independent agencies and 
individuals that offer competent testing 
facilities for a reasonable fee. 

Vocational interests. To succeed at a 
job, a person must have not only the abili- 
ties and aptitudes required by the job but 
also a set of interests that permit him to 
like its various aspects. Interests, as well as 
aptitudes, must therefore be taken into ac- 
count in making a vocational choice. Psy- 
chologists have tried two general approaches 
in developing tests of interest that might 
serve in vocational guidance. One, de- 
veloped by Strong, has been called the 
empirical approach; the other, developed by 
Kuder, has been called the theoretical ap- 
proach. Each approach has its advantages 
and its limitations. 

=» Strong Vocational Interest Test. To 
devise a test that might tell whether a per- 
son has the proper interests to enter a voca- 
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TABLE 16.2. Sample items and types of 
items on the Strong Vocational Interest 
Test. 


Sample occupation ite- s 


1. Actor (not movie) L ! D 
2. Advertiser L 1 D 
3. Architect L 1 D 
4. Army officer L 1 D 
5. Artist L 1 D 
6. Astronomer L 1 D 
7. Athletic director L 1 D 
Types of items Number 
Occupations 100 
School subjects 36 
Amusements 49 
Activities 48 
Kinds of people 47 
Preference for activities 40 
Comparison between items 40 
Present abilities 40 
Total 400 


Reprinted by permission from Strong, E. K., Jr. Voca- 
tional interest blank for men (revised), Form M. Stanford: 
Stanford Univ. Press, 1938. 


tion, Professor Strong at Stanford Univer- 
sity began by selecting several hundred 
items that might conceivably distinguish 
interests in different occupations (see Table 
16,2). Items on the test concern amuse- 
ments, school subjects, activities, kinds of 
people, ete. Most of the items are presented 
so that a person taking the paper-and- 
pencil test can indicate whether he dis- 
likes (D) likes (L), or is indifferent to (1) 
the item. 

Strong had scveral hundred people, 
chosen to be as representative as possible 
of a particular occupation or vocation, take 
the test so he could find out what the 
interests of successful people actually 
were. From their responses he was able to 
discard many items on which there were no 
substantial differences among occupational 
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groups and to retain those items that suc- 
cessfully discriminated among such groups 
Some items, of course, discriminated bce- 
tween certain groups such as doctors and 
lawyers but not between others, such as 
physicians and chemists. They neverthe 
less proved useful. In the end, he was able 
to construct a method of scoring his test 
for each occupation to summarize how well 
the testee’s interests correspond with those 
of people employed in each of several oc 
cupations. 

The Strong vocational test, as used in 
recent years, contains 400 discriminating 
items. It can be scored for +2 occupations 
in which men are employed and 24 occupa- 
tions open to women. Each way of scoring 
gives a person's grade as A, B+, B, B—, oi 
C. If he receives an A, his interests corrc- 
spond quite well with those of the occupa- 
tion and the prognosis of success, as far as 
interests go, is excellent. On the other hand, 
a grade of C means that his interests do 
not correspond at all well with those of the 
occupation and that his chances of success, 
so far as interests go, are rather poor. 
Grades of B+, B, and B— are less certain 
and are interpreted as giving intermediate 
degrees of correspondence of interest. A 
sample of some of the occupations for 
which Strong scales are available is listed 
in Table 16.3. 

* Kuder Preference Record. It is both an 
advantage and a limitation of the Strong 
test that it provides scores for specific oc- 
cupations. In order for a person to usc its 
results, he must state the occupations in 
which he is interested and have the test 
separately scored for cach occupation. 
Fortunately machine scoring has been de- 
veloped, so the results on several scales can 
be obtained rather quickly and cheaply. 
Nevertheless the Strong does not give a 
direct general picture of a person's inter- 
ests. For this purpose the Kuder Preference 


Some vocational aptitude 
tests in common use, 


A psychomotor test used by the Air 
Force in the selection of pilots, The 
test simulates some features of pilot- 
ing a plane. (Air Force photo, School 
of Aviation Medicine, Randolph Field, 


Texas.) 


A tweezer and pinboard test of finger dexterity, used 
for jobs involving fine work such as watchmaking. 
(New York University Testing and Advisement Center.) 


A rate of manipulation test for 
mechanical work involving cer- 
tain types of machine operation. 
(New York University Testing 


and Advisement Center.) 


A bimanual nut-and-bolt test, used for jobs in- 
volving the assembling of small parts. (New 
York University Testing and Advisement Cen- 


ter.) 
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Record is more suitable. It simply divides 
all interests into nine general categories: 
Mechanical, Computational, Scientific, Per- 
sudsive, Artistic, Literary, Musical, Social, 
and Clerical. 

A person takes the test in much the same 
way as he does the Strong vocational test. 
He indicates his likes and dislikes (sec Fig- 
ure 16.5) and receives a score on each 
of the nine interest categories. Then in 
order to sce how his interests correspond 
with those of different occupations the 
counselor turns to occupational norms 
which indicate how people in these occupa- 
tions score in each of the categories. The 
testee may, for example, be considering the 
occupation of engineering. By turning to 
the appropriate table, his counselor can 


TABLE 16.3. Some of the occupations for 
which the Strong Vocational Interest Test 
may be scored. The test is scored separately 
for each occupation and for men and women. 
Of the occupations listed below, those accom- 
panied by an asterisk (*) are scored for 
women only, those accompanied by a dag- 
ger (1) are scored for both men and women, 
and the rest are scored for men only. 

— — — 

Accountant Librarian* 


Advertising man Life-insurance sales} 


Architect Mathematician 

Artist] Minister. 

Author} Musician 

Aviator Nurse* 

Banker Occupational therapist* 

Buyer* Office worker 

Carpenter Personnel manager 

Chemist. Pharmacist 

City school Physiciant 
superintendent Policeman 

Coast guard Printer 

Dentist} Production manager 

Dietitian* Psychologistt 

Engineer Public administrator 

Farmer Social-science teacher 

Forest service Social worker* 

Housewife* Stenographer-secretary* 

Laboratory technician Veterinarian 

Lawyer YMCA-YWCA secretary} 


————— MM 
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tell him, for example, that 27 per cent of 
engineers score as low as he does on “scien 
tific interests," 50 per cent as low as he on 
"computational interests," and so on. On 
the other hand, by comparing his scorcs 
with those of ministers, teachers, or mem- 
bers of other occupations, he may secure a 
profile for a different profession. The ad- 
viser, by looking at these profiles, may be 
able to inform the student that his inter- 
ests correspond more with those in sales, 
teaching, and social service than they do 
with those in engineering, science, or 
medicine. 

* The use of interest tests. Interest tests, 
like aptitude tests, are not infallible. Pco- 
ple sometimes succeed in an occupation 
with few, if any, of the interests prevalent 
among others in the occupation. All a 
counselor can conclude from interest tests 
is that the odds are strongly favorable, 
strongly unfavorable, or perhaps about even. 
On the other hand, follow-up studies of 
people who have taken interest tests show 
that many more fail to succeed in a profes- 
sion when their interest test indicates a 
poor prognosis than when the interest pat 
tern appears highly favorable. The student, 
or anyone else, who chooses an occupation 
after receiving strongly unfavorable advice 
based on interest tests is taking a consider- 
able chance and may later regret his choice. 


a EMPLOYEE SELECTION 


Just as the employee has the task of 
choosing the right job or vocation, the 
employer has the problem of choosing the 
right employee for his job. The employee 
runs the risk of unhappiness and failure if 
he makes a mistake. The employer may 
waste money in lowered efficiency and may 
disrupt the organization of his work if he 
picks the wrong people to fill his jobs. 
Thus both employee and employer are 


Chapter 16 


interested in avoiding mistakes or at least 
in keeping them down to the minimum. 
Job analysis. In order to know who can 
do his work best, an employer must first 
know exactly what work it is he wants 
done. No one can tell who is the best man 
for a job without knowing what the job is. 
The process of finding out what a job is 
has been called job analysis. Many people 
are inclined to think that this is a simple 
matter, that all one has to do is let a work- 
man or supervisor tell you what the job 
entails. Experience shows that this is not 
the case. In one study, for example, secre- 
taries were asked to write down during the 
course of each day’s work exactly every- 
thing they did.“ When their notes were 
collected and tabulated, it turned out that 
their jobs consisted of over 800 distinguish- 
able duties, Neither the secretaries nor 
their supervisors could remember before- 
hand more than a fraction of these duties. 
Having employees note down what they 
do is only one of several ways of doing a 
job analysis. Different methods are suitable 
for different jobs, and some methods are 
much more expensive than others» Another 
method is to have an expert job analyst 
take over the job for a few days and do it 
himself to see exactly what it entails. A 
third method, which is especially suitable 
for repetitive jobs like those on an assembly 
line, is to take motion pictures of the work 
and later analyze these in detail. Still an- 
other is simply to take the output of pro- 
duction and establish exactly what it is a 
person has to make. This is particularly use- 
ful for machinists and carpenters whose 
efforts are reflected in finished products. 
Most job analyses are made so that a 
complete list of duties can be compiled. 
These lists, as in the case of secretarial 
duties cited above, often get to be rather 
long. Then the question arises, What duties 
are the most important? Many duties do 
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Visit an art gallery 
Browse in a library 


Collect autographs 


р 
Q 
R Visit a museum 
5 
Т Collect coins 


U Collect butterflies 


Fig. 16.5. The Kuder Preference Record. Two examples 
of items in Kuder's interest test. With a pinprick the 
subject indicates which of the three alternatives he 
likes most and which he likes least. In this case, he 
likes Q least and R most of P, Q, and R; and he likes 
S most and U least of S, T, and U. (Courtesy Dr. 
G. F. Kuder and Science Research Associates.) 


not distinguish one job from another, or if 
they do, they are not important because 
almost anyone can do them and hence they 
do not spell success or failure in the job. 
For this reason, psychologists have recently 
devised a method called critical. incidents." 
In applying this method, the analyst at- 
tempts to determine those aspects of the 
job that are critical for its best performance. 
The method is especially applicable to 
jobs where safety is a consideration, such 
as driving a truck or piloting an airplane. In 
these jobs, it is not what the person does 
most of the time that is important but what 
he does some of the time—in emergencies 
or especially dangerous situations—that 
determines whether he is successful, or in 
fact whether he and his equipment survive. 
The criticalincidents technique is also 
proving useful, however, in many other 
jobs, including industrial, secretarial, and 
managerial jobs. 

Once a job analysis is completed, it can 
be used to write a job specification, which 


JOB TITLE £WG/N£ LATHE OPERATOR, FIRST CLASS 


CHARACTERISTICS REQUIRED CHARACTERISTICS REQUIRED 


1. Work ropidly for long periods 26. Arithmetic computation 


2. Strength of hands 27. Intelligence 


3. Strength of arms 28. Adaptability 


29. Ability to make decisions 
5, Strength of legs 30, Ability to plan 


31. Initiative 


v 
м 
м 
м 4. Strength of back 
v| 
М 


6. Dexterity of fingers 


32. Understanding mechanical devices 


S 
ч 


‚ Dexterity of hands and arms 
v 8. Dexterity of foot and leg 33. Attention to many items 


v 9. Eye-hand coordination 34. Oral expression 


/ 10. Foot-hand-eye coordination V 35. Skill in written expression 
v 11. Coordination of both hands " 36. Tact in dealing with people 
۷ 12. Estimate size of objects v 37. Memory of names and persons 
v| 13. Estimate quantity of objects v 38. Personal appearance 
м 14. Perceive form of objects v 39. Concentration amidst distractions 
v 15. Estimate speed of moving objects v 40. Emotional stability 
۷ 16. Keenness of vision м +41. Work under hazardous conditions 
/ 17. Keenness of hearing v 42. Estimate quality of objects 
v 18. Sense of smell V 43. Unpleasant physical conditions 
v 19. Sense of toste / 44. Color discrimination 
d 20. Touch discrimination v 45. Ability to meet and deal with public 
м) 21. Muscular discrimination м 46. Height 
V/| | 22. Memory for details (things) J 47. Weight 
v 23. Memory for ideas (abstract) 48. 
۷ 24. Memory for oral directions 49. 
v 25. Memory for written directions 50. 


Fig. 16.6. A worker-characteristics form, The letters have the following meanings for satis- 
factory performance on the job: O, not required; C, a medium or low degree required; B, an 
above-average degree required; and A, a very high degree required. (From U.S. Department of 
Labor, U.S. Employment Service. Training ond reference manual for job analysis. Washington: 
U.S. Government Printing Office, 1944.) 
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% a detailed account of all the facts perti- 
nent to a job. Job specifications may then 
be compared to sce which ones are different 
and which arc essentially the same. All jobs 
i having the same specification are considered 
i 0 be the same job even if they have differ- 
ent names—and they often do, depending 
upon the locality of the country or the 
particular business or industry. Jobs that 
are distinguishably different yet have cer- 
tain similarities are grouped into occupa- 
tions, Occupations, in turn, can be com- 
- pared and classified into major occupational 
families. 

The U.S. Employment Service has made 
Studies of over 30,000 occupations in in- 
dustry, business, and government and has 
Classified them in the Dictionary of Oc- 
eupational Titles." This invaluable diction- 
ary shows how nearly all the jobs in the 
United States are classified into different 
Occupations and gives the names and job 
Specifications for cach. It has served during 
amd since the Second World War as a 
means of fitting men to particular jobs and 
also as а way of finding out what and 
Where our major manpower shortages are. 
d Worker characteristics, Once it is known 
just what a job entails, the next step is to 
translate this information into a job de- 
scription, This is a description of both the 
job and the worker who is needed to fill the 
job. On the one hand, it gives the kind of 
Work performed, the amount of supervi- 
Sion given and received, the level of diffi- 
culty of the work, the standard of work 
Tequired, the working conditions, and the 
Machines, tools, equipment, and materials 
that the worker must use. On the other 
hand, it states the physical and psychologi- 
cal demands of the job, the amount of 
Previous experience considered necessary, 
the Tequisite kind and amount of training 
ln a word, the worker characteristics re- 
quired for a job. 


p 
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Worker characteristics include a state- 
ment of how important cach trait and 
ability is to the job, Each job requires its 
own particular combination of traits, inter- 
ests, and abilities. In some of these, little 
may be required; in others, a great deal. A 
relatively complete list of the kinds of 
characteristics that may be included in such 
a statement are strength of hands, fingers, 
legs, and arms; dexterity of various kinds; 
keenness of the senses, such as depth of 
vision, color perception; memory for such 
things as faces, details, and oral and written 
instructions; arithmetic computation; intel- 
ligence; ability to express oneself orally; 
and ability to handle people. Vigure 16.6 
shows a standard War Manpower Commis- 
sion form used during the Second World 
War and since for rating the kind and 
degree of these various characteristics, 

Selection methods. When an employer 
knows what worker characteristics are re- 
quired for the jobs he wishes to fill, his next 
task is to select those applicants for the 
job who meet these requirements or who 
best mect them. This is the process known 
as personnel selection. Since employers 
have been selecting employees for centuries 
and scientific methods have been available 
for only a few decades, it is natural that 
present-day methods of selection are a 
mixture of opinions and facts, some of the 
facts being based on long employment cx- 
perience and some on modern scientific re- 
scarch. 

* Application blanks. The most generally 
used source of information about the char- 
acteristics of a job applicant is the applica- 
tion blank. This may be made out by thc 
applicant or by someone in an employment 
office who asks the applicant questions and 
records the answers on the blank. When 
used wisely, it is by far the simplest method 
of obtaining some of the desired informa- 
tion about the worker such as age, sex, 


414 ABILITIES AND PERFORMANCE 


TABLE 16.4. Some information often re- 
quested on the application blank. 


1. Name and in what 
2. Address capacity 
3. Birthplace e 
fence 14. Education 
ee Grade school 
5. Height Nome: 
6. Weight Years 
7. Sex High school 
8. Health Я Major ee 
2 usiness and eve- 
9. Physical defects Aing schools 
10. Father's occupation r 
11. Number of brothers College 
and sisters Major course 
12. Most recent employ- Degree received 
ment 15. Special abilities 
Employer 16. Honors received or 
Address offices held 
Dates of employ- ту Membership in organ- 
ment loath gan 
izations, societies, 
Salary ee 
Title of your job ч 
Brief description of 18. Hobbies 
work 19. Places traveled 
Supervisor 20. Articles or books writ- 
(Same for other pre- ten 


vious employment) 21, Reason for wanting a 


13. Personal references job with company 
istic 22. Date available for 
Address work 
How long known 


education, and most recent employment. 
Application blanks, however, are frequently 
loaded with too many items that actually 
have no relevancy to the job concerned, 
such as birthplace, height, weight, and num- 
ber of brothers and sisters. Application 
blanks, moreover, do not allow one to ap- 
praise accurately the quality of such things 
as education and previous employment. 
Some applicants may have had considerable 
education and employment experience but 
may not have profited from them as much 
as they should have. So the application 
blank has its limitations, 

Because the application blank is used so 
widely in selecting employees, it behooves 
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the student and prospective employee to be 
prepared to supply the information that it 
may require. Even the best of memories 
may not be able to cope with all the ques- 
tions on such a blank, so it is an excellent 
idea to make a list in advance of all the 
items that it may include and to keep avail- 
able your records of such matters as begin- 
ning and ending dates of employment, 
name of supervisor, name of position held, 
and salaries received. For the benefit of the 
student, Table 16.4 includes many of the 
items frequently called for on application 
blanks. It is a composite of many typical 
blanks. 

= Interviews. A second timeworn device 
used in selection is the employment inter- 
view. In 1947 a survey was conducted of 
personnel-selection practices used in 325 
prominent industrial concerns, with the 
finding that 96 per cent of these concerns 
used an interview as part of their employ- 
ment procedure. 

Despite its widespread use, the interview 
is very often not so good a selection device 
as its users might think (see related discus- 
sion in Chapter 9). One classic psychologi- 
cal study, for example, illustrates what can 
happen under some circumstances. Twelve 
sales managers interviewed 57 applicants 
for an actual job under realistic yet con- 
trolled conditions. The sales managers 
were experienced interviewers, because 
their regular positions required frequent 
interviewing, but they were not necessarily 
trained. They were allowed to conduct the 
interview as they saw fit. They were re- 
quired to rank the applicants in order of 
desirability for the job, and when the in- 
terviewing was completed, their rankings 
were collected and compared. The results 
are shown in Table 16.5. They showed very 
little agreement. Applicant A, for example, 
was ranked sixth by one interviewer and 
fifty-sixth by another. Applicant B was 
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tanked as the best man by one interviewer 
and the worst one by another. These results 
are fairly typical of many that have been 
conducted. Where interviews are conducted 
under “normal” conditions, there very 
often is little agreement among interview- 
ers. This fact makes it clear that if the inter- 
view is to serve effectively as a selection 
method, certain precautions must be taken. 

"There are three principal factors that can 
make the difference between good inter- 
viewing and practically worthless interview- 
ing: 

l. The interviewer should know well the 
job about which he is interviewing. 

2. He should acquire good technique. 
This is usually nondirective (see Chapter 
11); the interviewer draws out the appli- 
cant, rather than asking direct questions. 
On the other hand, he must be able to 
keep the interview on the track, and by the 
time he completes it he must know the 
answers to a predetermined list of ques- 
tions. 

3. He should be carefully selected for 
the task. Some people cannot put appli- 
cants at ease or establish rapport with them; 
others are notoriously poor judges of peo- 
ple anyway. 1 


TABLE 16.5. Sample results of a study of 
the effectiveness of the interview. Twelve 
sales managers interviewed fifty-seven appli- 
cants, then ranked them for suitability for the 
job. Below are the ranks assigned to three 
applicants. Agreement among interviewers is 
clearly not satisfactory. 


Interviewer 


Аррісап 1 2 з 4 5 6 7 8 9 10 1 12 
. 2% уо Y o o 


^ 3346 6 56 26 32 12 38 23 22 22 9 
B 5310 62116 920 25728 126 
C 4311 13 11 37 40 36 46 25 15 29 1 


Data from Hollingworth, H. L. Vocational psychology 


and character analysis. New York: Appleton-Century- 
Crofts, 1929, 
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Many interviews being conducted every 
day do not meet these important conditions 
and are therefore untrustworthy. If these 
conditions are met, however, the interview 
can be a valuable aid in sclection.? 

Letters of recommendation. The letter 
of recommendation, like the application 
blank and interview, is widely used as a 
supplementary device for choosing em 
ployees. This is particularly true in select- 
ing students for colleges and professional 
schools and in selecting clerical, white-col- 
lar, and professional personnel. Though 
widely used, it is subject to the same limita- 
tions as those of the application and inter- 
view and to a few additional ones. Those 
who write such letters are usually busy pco- 
ple who toss them off as one of many chores 
in a day’s work. The writer may not know 
very much about the job for which the ap- 
licant is applying or about the standards of 
performance required in the job. He is in- 
clined also to be lenient in his evaluation 
of the applicant, since the applicant will be 
working for someone else. Furthermore, 
because the writer is often chosen for his 
high rank in supervision, he may not know 
very much about the applicant. Finally, the 
words that are used to describe such traits 
as honesty, reliability, and initiative are 
rather vague, meaning different things to 
different people. It is extremely difficult to 
use them in a way that discriminates be- 
tween well-qualified and unqualified appli- 
cants. 

The users of recommendations have long 
been aware of their shortcomings and in 
recent years have taken steps to remedy 
them. The "letter" now often includes a 
check list of traits on which the recom- 
mender is asked to rate the applicant. This 
has the advantage of brevity and of giving 
ratings that may be compared for different 
applicants. It has the disadvantages, how- 
ever, of being rather stereotyped, of per- 
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mitting the recommender to omit impor- 
tant information, and of encouraging leni- 
ency in the rating of the applicant. To 
offset these limitations, recommendation 
blanks that call for ratings on traits also 
often ask the recommender to make com- 
ments freely as he would in a letter. Even 
so, the recommendation is seldom a highly 
reliable source of information for selecting 
employees. 

= Trade tests. Applications, interviews, 
and recommendations are the three most 
common sources of information used in 
selecting employees, especially for the 
more remunerative occupations. The bene- 
fits of scientific tests are not as widely ex- 
ploited as they might be, but they are find- 
ing more and more use cach year for all 
sorts of occupations from the semiskilled to 
the executive classes, A variety of tests are 
being used, but the two kinds that have 
proved most valid are the trade tests and 
the aptitude tests. 

The trade test is an achievement test; it 
measures (or attempts to measure) just 
how good a person is at his trade. It is 
usually given orally by an employment in- 
terviewer, but it may be administered as a 
paper-and-pencil test, It usually consists of 
a few well-chosen items that correlate well 
with degree of knowledge and experience 
in a particular job. Of the large number of 
trade tests available today, many were con- 


TABLE 16.6. Distribution of scores made on 
“Trade Questions for Painters” by expert 
painters, apprentices, and related workers. 


Distribution, per cont 


Related 
Score group Exports Apprentices workers 
— 
9-15 78 17 0 
6- 8 14 40 4 
0-5 8 43 96 


Data from Stead, W. H., et al. Occupational counsel- 
ing techniques. New York: American Book, 1940. 
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structed by expert job analysts in the 
U.S. Employment Service as part of a рго- 
gram to provide a relatively complete list 
of tests. 0 

Some of the questions on a trade test re- 
quire definitions. A carpenter, for example, 
may be asked, “What do you mean by a 
shore?” (Answer: “An upright bracc.") 
Some deal with methods used in the trade. 
A plumber, for example, may be asked, 
“What are the most commonly used meth- 
ods of testing plumbing systems?” (An- 
swer: "Air, water, smoke, peppermint.” ) 
Other questions deal with use, procedures, 
location, names, purpose and number. An 
example of number as a basic element in 
a question is, “How many jaws has а uni- 
versal chuck?" (Answer: "Three." ) 

Questions and tests of this type have 
been prepared, standardized, and validated 
for most of the common trades. They 
usually have a high validity in that they dis- 
tinguish well the different levels of ac- 
complishment within the trade. These, for 
convenience, are divided into three grades: 
the expert, having long experience in the 
trade; the apprentice, who is in the process 
of learning it; and the related worker, who 
by working with or around experts and 
apprentices has picked up a limited knowl- 
edge of the trade. In Table 16.6 is evi- 
dence of how well a trade test can distin- 
guish among these three grades of training. 
In this case the trade is painting. In the 
highest-scoring category we find that 78 
per cent are experts, while no related 
workers make high scores. On the other 
hand, few experts make low scores, al- 
though nearly all related workers do. 

"Aptitude tests. We have already de- 
scribed aptitude tests in connection with 
the choice of a vocation. They can be used 
both to advise a person about his vocational 
abilities and to help the employer deter- 
mine who is best suited for his jobs. The 
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PER CENT OF GENERAL POPULATION 
MAKING LOWER SCORES 


0 20 40 60 80 100 
Intelligence 


Clerical ability 


Finger dexterity 


Tweezer dexterity 


TYPE OF TEST 


Manual dexterity 
Mechanical ability 


Spatial relations 


Li m Men garage mechanics 
Men retail salesmen 
Men office workers 


— 


Fig. 16.7. Profiles of abilities for three occupations. Scores along the top of the psychograph are 
based upon a standard sample of men drawn from all occupational levels. Men office workers, 
for example, seem to score higher than the average person on tests of intelligence, clerical ability, 
and manual dexterity, but are about average in mechanical ability. (After Ghiselli, E. E., & 
Brown, C. W. Personnel and industrial psychology (2d Ed.). New York: McGraw-Hill, 1955, p. 47.) 


a trait or ability required in a job is defined 
by the percentage of people in a population 
who have as much as, or more than, is nec- 
essary. To make this kind of representation 
as simple as possible, the U.S. Employment 
Service has distinguished three grades of 
abilities. The A grade is the amount pos- 
sessed by only the upper 2 per cent of the 
population; the B grade, the amount pos 


employer is faced, however, with the prob- 
lem of deciding which of hundreds of pos- 
sible aptitude tests is most valid for a par- 
ticular job. To do that he must first 
Consider, as we have previously explained, 
the Worker characteristics essential for that 
job. This problem has been met by the 
Construction of psychographs.™ i 
There are two kinds of psychographs, job 


Boro and individual psychographs. 
ow e illustrated in Figure 16.7, 
е traits and abilities required in a 
E. à family of jobs. It is drawn up, as 
e. Ce in the illustration, in terms of per- 

ages of the population. The amount of 


sessed by the next 28 per cent; and the C 
grade, the amount possessed by the remain- 
ing 70 per cent. These three grades are close 
enough for most purposes of weighing the 
traits or abilities required. 

Quite a few occupations have been in- 
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vestigated to determine whether there is a 
particular pattern of abilities by which each 
might be distinguished. In Figure 16.7 are 
the profiles of three Occupations: office 
clerk, garage mechanic, and retail salesman. 
The scores along the top and the bottom of 
the psychograph are based upon a standard 
sample of men drawn from all occupational 
levels. Clerks seem to score higher than the 
average person on tests of intelligence, cleri- 
cal ability, and manual dexterity but are 
about average in mechanical ability. Con- 
trast this score with that of the garage 
mechanic. 

To select an employee, one must know 
whether an applicant's abilities correspond 
with those stated in the profile, or job psy- 
chograph, of required abilities. This means 
that some way must be found of construct- 
ing an individual psychograph for the ap- 
plicant and matching this with the job 
psychograph. In some circumstances, this 
may be done by rating the applicant with 
information obtained from the application 
blank, interview, and recommendations. 
Better yet, it may be done by tests selected 
to measure the required abilities. Very often 
some of the tests we have already described 
are chosen because they are supposed to 
measure the indicated abilities. In the ideal 
case, however, research is carried out to see 
what tests best measure the abilities. 

Validity of selection. This brings us to a 
point that cannot be overemphasized. In 
Chapter 8 we have explained validity as the 
measurement of what one hopes or thinks 
he is measuring. In choosing people for jobs 
by means of the selection. procedures we 
have described, validity means selecting the 
people who prove to be able to do the job 
best. Valid selection procedures are those 
that successfully select the best and elimi- 
nate the unfit. 

Unfortunately many procedures have face 
yalidity but do not have true validity. Be- 
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cause a job seems to require mechanical 
aptitude and because a particular test of 
mechanical aptitude may be available, it 
may seem that the test should be the one 
to use. It may happen, however, that traits 
other than mechanical aptitude are impor- 
tant or that the test measures the wrong 
sort of mechanical aptitudes. In that case, 
the test may seem to have validity but may 
be sadly lacking in it. 

In the practical world, one cannot always 
do things as they should be done, and often 
it may prove too expensive or may require 
too much research to find out whether one’s 
selection procedures are valid. As we indi- 
cated earlier in this chapter, the real valid- 
ity of a procedure can be established only 
by carrying out the procedure on all appli- 
cants and then showing—some months or 
years later—that the applicants who scored 
highest in the selection were thé same ones 
who later proved most successful on the 
job. If less than this is done, it should be 
recognized as a short cut that leaves the 
validity of the procedures in some question. 


WB supervision 


The selection of an employee and his 
acceptance of a job are just the beginning 
of the problems of vocational adjustment. 
After that it remains to be seen whether the 
employee will succeed in his work and the 
employer will be effective in supervising 
him. Millions of words—most of them no 
more than embellished common sense— 
have been written about “how to succeed.” 
We shall not repeat many of them here. 
There are, however, certain principles of 
effective supervision, as well as some scien- 
tific information about the satisfactions a 
person can have in his job, and we shall 
present these briefly. 

" Succeeding in Supervision. If you are a 
college student, the chances are rather good 
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141 HOURS 239 HOURS 


Fig. 16.8. Knowledge of results aids training. The records are of foot-action patterns in the opera- 
tion of a disk-cutting machine. The person being trained has the record of an experienced opera- 
lor as a guide and attempts to duplicate the record. Notice the great improvement in the course 
of 239 hours of supervised training. (Based on Lindahl, L. G. Movement analysis as an industrial 
training method. J. appl. Psychol., 1945, 29, 420-436.) 


that you will find that your vocation entails 
the supervision of people. Most college 
graduates in business and industry are pri- 
marily employed in supervisory work. But 
even doctors, lawyers, teachers, and others 
in independent work have secretaries, as- 
sistants, and students whom they will be 
called upon to supervise. Despite this fact, 
relatively few receive any systematic instruc- 
tion in the art and science of supervision, 
and many supervisors are consequently 
poorly prepared for their jobs. The few 
Principles that we sketch here are no sub- 
Stitute for a thorough training in supervi- 


Sion, but if heeded, they may help a good 
deal, 
Training. The supervisor is, first of all, 
а teacher. He starts teaching by instructing 
3 new employee in his duties, and he con- 
tinues to teach as new methods are in- 
troduced, as the organization undergoes 
change, and as day-by-day problems are 
Solved. The most important part of the 


training, of course, is during the first few 
weeks that an employee is on the job, but 
it goes on after that, month in and month 
out. Whether the employee learns his job 
slowly or rapidly, correctly or incorrectly, 
and whether he keeps up as the work 
changes depends very much on the skill of 
the supervisor as a teacher. 

= Knowledge of results. Perhaps the most 
important principle a supervisor should 
keep in mind—and often does not—is that 
learning proceeds best when a person has 
knowledge of results. To know what he 
should be doing and to correct his mistakes, 
a person should know what he has just 
done and whether it is right or wrong. This 
is related to the principle of reinforcement 
which we stressed in the chapter on learn- 
ing (Chapter 5). In simple learning situa- 
tions, reinforcement is reward or punish- 
ment for an instrumental act, but in com- 
plex situations it is primarily a matter of 
knowing the outcome of one's work, 
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whether it is good or bad, acceptable or 
unacceptable, accurate or inaccurate. 

Many illustrations of this principle could 
be drawn from practical experience in super- 
vision, but one should suffice here? In this 
case the job involved operating a lathe in a 
highly skilled manner. The operator, in fact, 
had to learn an intricate pattern of hand 
and foot movements executed at a certain 
speed and with a certain form, rhythm, 
and pattern of pressures. Operators had 
trouble acquiring this skill until supervision 
stepped in and analyzed the problem. First 
an apparatus was built to provide a graphic 
record of the movements of a skilled opera- 
tor. The record was then analyzed and 
labeled so that the trainee could see what 
movements were represented in the record. 
Then the trainees were asked to operate the 
machine so that they produced a record as 
much like that of the expert as possible. 
You sec the results in Figure 16.8. The 
trainees, once they had knowledge of their 
own results, learned considerably faster than 
they had learned before. 

Relatively few problems in supervision 
require the construction of a recording ma- 
chine to provide knowledge of results. More 
often the supervisor can supply the neces- 
sary knowledge by giving careful directions, 
pointing out mistakes as a teacher would, 
and telling the employee as often as possible 
just what the quality of his work is. 

In playing the role of a good teacher, 
there are several other pointers, drawn from 
the psychology of learning, that the super- 
visor should follow. In general, guidance is 
much more effective early in learning than 
later; consequently it is better to show 
somebody how to do things right in the 
first place than it is to wait until after he 
has learned bad habits. People also usually 
master one thing at a time better than they 
master many things at a time. Therefore, 
training should be limited to a reasonable 
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number of tasks and to a reasonable degree 
of complexity at any one time. Transfer of 
training is also a powerful ally to be enlisted. 
When a person has learned one task, then is 
the time to show him other tasks that are 
similar to it or other tasks that involve the 
same principle. In this way one can capital- 
ize on positive transfer and avoid negative 
transfer (see Chapter 5). 

We have run over these points hurriedly 
because they are all applications of princi- 
ples presented in detail earlier. The alert 
supervisor will know well his principles of 
learning and will continually seck ways to 
make use of them in helping his employees 
work effectively. 

Communication. Closely allied to the su- 
pervisor's role as a teacher is his responsi- 
bility for communication.? Almost all in- 
structions and information are transmitted 
to an employee through language, written 
or spoken. He learns what he is supposed to 
do and to know from the supervisor's words. 
If, therefore, the supervisor is to be effec- 
tive, he must concern himself with language 
and with ways to use it effectively in com- 
munication. Unfortunately supervisors are 
all too often unaware of the problem of 
communication. 

The good supervisor, first of all, makes 
sure to tell his employees what they should 
know. He does not leave it to them to 
"read his mind" or to "pick up" what they 
should know; he sees to it that they are 
promptly and accurately informed. He 
should realize, secondly, that they usually 
are neither so bright nor so well educated as 
he, and consequently that he should phrase 
his communications in simple, direct style. 
In another chapter dealing with communi- 
cation (Chapter 20), we have given exam- 
ples of “officialese” and how it must be 
“translated” into English. The points made 
there apply here. The supervisor should 
also communicate in small doses, for most 
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people have a limited capacity to absorb 
information. Hence long, involved com- 
munications are seldom read or listened to, 
and if they are, they are seldom digested. 
Only a few important points should be 
dispensed at a time. 

Following the principles of good com- 
munication is not only necessary to instruct 
and inform employees in their work; it also 
has just as important a bearing on morale. 
If a supervisor restricts his communications 
to those dealing with work, rules of work, 
changes in hours, and so on, he breeds 
ignorance and misunderstanding. He leaves 
the employee in the dark about all sorts of 
things: the problems of management, the 
methods of evaluating the employee’s work, 
the money paid in wages versus that dis- 
tributed in dividends or taken in profits, 
general policies of the management, and its 
financial problems. In the absence of good 
information, employees pick up the little 
bits that leak out and distort them into 
fantastic misconceptions. Layoffs and wage 
cuts are rumored; huge profits are imagined, 
promotions are often perceived as a matter 
ОЁ “connections” rather than of merit, and 
30 on. The remedy for the ill will and dis- 
Bruntlement engendered by such distor- 
tions is to provide information succinctly, 
promptly, and truthfully about all matters 
in which the employees have an interest. 

Evaluation. Besides being a teacher and 
A communicator, the supervisor must be an 
Cvaluator. He must evaluate the worth of 
the jobs under his supervision and the 
Worth of the employees holding those 
jobs." 

The first of these evaluations is known 
35 job evaluation and is an assessment of 
the temuneration to be offered and paid 
for 4 particular job. The traditional way of 
deciding What to pay is to accept the gen- 
eral market cvaluation of a job. The su- 
Pervisor finds out, for example, what secre- 
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taries or machinists currently “are getting" 
and offers this when he wishes to employ a 
person for such a job. This relatively un- 
scientific way of evaluating a job often fails 
to get employees who have the necessary 
abilities, and it neglects the question of 
what is fair compensation for the skills and 
abilities involved in a job. It is gradually 
being displaced by more systematic meth- 
ods of evaluation, sometimes done by 
people who are specialists in these methods. 
Their general purpose is to assess the worker 
characteristics required in a job and then 
pay according to the relative scarcity or 
plenty of these characteristics in the general 
population. If, for example, the job requires 
a degree of intelligence that is relatively 
rare, they pay highly for the job, but if, on 
the other hand, it requires skills or abilities 
that almost everyone has, they pay a rela- 
tively low wage. There are many different 
systems for arriving at such an evaluation; 
but in any case their purpose is to assign 
a fair value to a job that is well done, 
not to a worker. 

The second aspect of evaluation concerns 
the worker. Is he doing his job satisfactorily 
or not? Is he doing it unusually well? 
Could he do another job better than he is 
doing his present one? Is he worthy of pro- 
motion to another job? These are difficult 
questions that need to be answered fairly 
in order to reward the worker for his efforts 
and to make the most of his abilities in an 
organization. Again there are many methods 
for making such a worker evaluation. 

In industries or businesses where em- 
ployees produce something that is measura- 
ble, the evaluation. can be made almost 
solely in terms of amount and quality of 
production. In addition, there are a good 
many fringe criteria that may be employed 
such as seniority on the job, number of 
times a person is tardy for work, number of 
accidents, and amount of time required in 


422 ABILITIES AND PERFORMANCE 


Chapter 16 


Fig. 16.9. 
ployees, 


training for a job. When such criteria are 
used, some way must be found of weighting 
cach of them into some composite judg- 
ment, and there are systems for doing this. 

In many kinds of work, especially in of- 
fice operations or work requiring initiative 
and responsibility, none of the production 
or fringe criteria may be adequate. Then 
supervisors must turn to some kind of rat- 
ing made by the immediate supervisors or 
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ing done. Be sure that each characteristic is considered separately, regardless 
low the: group ‘of word! hth ben 
checked, 
NAME... vt - JOB тт... 
How long under your sup Date of Employment?. 
Has an Except н hnowled: Has inadequate 
of Job: el o eT reels of 
Consider tnowled: tial to "s job. bex و‎ 
odd , knowledge . dul to person's jol 5 в 3 
2. Quality of Work: Highest Quality Well Done Poor 
с turn out work which о ü n 
3. Quontity of Work: Large Volume bond iid Unsatisfactory 
0 verage Volume lume. 
Gomider we volume of work produced under п d ü 
— —— — 
je б dependable: 
4. Attendance & Punctuality: nt N on ate Weed e tats 
Comider frequency of absences as well as Late Without Notice 
atonesson, п п a o 
5. Attitude: Unusually Fine Good Attitude . c. b. Poor Attitude 
Селін hit attitude toward Me werk атри Attitude 
tos, is wil 
nd ановин and hi elingnen to wor a D n n 
Justifies Utmost Apples Himself Cannot be 
6. Judgment: mnfidence Nell: Needs relied upon: 
Little Needs constant 
Consider hir ability to make decisions and to Supervision Supervision 
utilise working time to best advantage. n О п 0 
7. Reliability: ^ abes be Generally can be Unpredictable “Cracks up” 
Consider the ability of the person to get the counted upon counted on under Pronuro under presiure 
А ош unde nd to follow job 
rough to wg. len“ , e flew jol — z 2 E 
B. Flexibility — Adaptability: Learns Fast Learns Reasonably Slow to Learn Unable to 
Comider the with which he learns and rat — 
the amount of instruction required to teach о а а o 
him new duties, 
9. Personal Characteristics: Decidedly Good b. u. bi. Sos. m 
EA ia Favorable т 
, : Penes, Гере, o п o o 
——————————— 
Appraised Ьу. Dole... ا د‎ 


An example of the kind of form commonly used to appraise the performance of em- 


associates of the person. One of the com- 
mon methods used, for example, in the 
civil-service system and military establish- 
ment is the efficiency report. This is usually 
a rating of “excellent,” "satisfactory," or 
"unsatisfactory" of several aspects of a per- 
son's work and is made out by the imme- 
diate supervisor. Because supervisors tend to 
be lenient, such ratings usually are inflated 
and therefore yield far too few “unsatis- 
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factories” and far too many “excellents” to 
be very useful in discriminating the worth 
of different employees. 

To overcome the deficiencies of the sim- 
ple efficiency report, psychologists have de- 
vised other more precise methods. One is 
the man-to-man rating, in which the super- 
visor must compare each person with several 
other persons known to him or under his 
supervision. This method, although it forces 
а comparative rating of individuals, is hand- 
icapped by the fact that the supervisor is 
usually not equally familiar with the work 
of all who are compared. A second method 
is the forced-choice rating blank. This 
presents the supervisor with pairs of adjec- 
tives and asks him to check the member of 
cach pair most descriptive of the individual. 
The members of the pair have been care- 
fully chosen through research so that they 
appear equally attractive or unattractive to 
the supervisor but so that one is important 
and the other unimportant in determining 
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the worth of an individual (see Figure 
16.10). A supervisor often objects to this 
forced-choice technique, because he does 
not know whether his ratings will turn out 
to be favorable or unfavorable to the person 
being rated until they are scored in the 
front office. Research indicates, however, 
that the method is a good one if supervi- 
sors carefully and honestly make out the 
forced-choice forms. 

"These are just a sample of the scientific 
methods available for evaluating a person's 
worth. The good supervisor accepts the rc- 
sponsibility for evaluating worth, uses the 
best methods suitable to his problem, and 
is always on the alert for any better methods 
that he might use. In this way he can re- 
ward fairly people who are deserving and he 
can also maintain the effectiveness and 
morale of his group. 

Counseling. We should mention briefly 
a fourth, and often unrecognized, psycho- 
logical responsibility of the supervisor, This 


Fig. 16.10. The forced- 
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is counseling. Employees are not mere ma- 
chines that may be “broken in” and then 
operated at high speed to produce all they 
can. Employees are people, and people have 
problems, as we have emphasized elsewhere 
in the book (Part Two). These problems 
affect their work. A man's nagging wife, 
his personal relations with fellow workmen, 
his worries about his children’s health, and 
countless other personal problems seriously 
affect his work and indirectly the work of 
his associates, 

This fact was well demonstrated years 
ago in the famous Hawthorne study of the 
Western Electric Company." In this study 
it was revealed that personal problems had 
as much to do with factory production as 
any other single factor. The management 
discovered, too, after some experimentation, 
that a counseling system in which they 
listened to their employees’ problems and 
tried to render psychological help made 
their employees happier and more produc- 
tive. So they and many other companies 
have instituted and maintained regular 
counseling services, 
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We have seen elsewhere (Chapter 11) 
that counseling is an occupation that re- 
quires special skills and trained personnel 
if it is to be done most effectively. Where 
feasible, therefore, it is desirable to have 
members of the staff whose principal fune- 
tion is counseling. On the other hand, every 
Supervisor should be aware of the personal 
problems of his employees. He should real- 
ize, for example, that when a workman 
Starts coming in drunk, when a secretary 
becomes sulky and disgruntled, or when two 
men “simply do not get along,” the prob- 


lem is one in emotional adjustment. He 


should try to understand what the problem 
is and to offer some kind of help that will 
alleviate it, 


Bios SATISFACTION 


So far this chapter has considered the 
psychological aspects of vocational choice, 
employee selection, and supervision. То 
round out our discussion of vocational ad- 
justment we must also consider job satisfac- 
tion. This is important to both the em— 


say they want in a job. The table below is a summary of 


several different surveys. Different language and varying numbers of alternatives were used in the 
surveys. The factors named at left have been Paraphrased but represent approximately the areas 


covered. The numbers are rankings of 


Women 


factory Union 


the factors 


considered in each study. 


Employees 


Nonunion of fivo 


workers workers workers Men Women factorios 
Steady work 1 1 1 1 


Type of work 


Opportunity for advancement 5 4 
Good working companions 4 

High pay 6 24 
Good boss 3 5 
Comfortable working conditions 2 2% 
Benefits 5% 
Opportunity to learn a job 8 

Good hours 9 7 
Opportunity to use one's ideas 2 74 
Easy work 10 


1 3 

3 1 3 
4 2 2 4 

4 5 
2 5 8 2 
5 5^ 4 6 
3 8 6 7 
6 8 9 5 
7 7 7 
8 


Modified from Harrell, T. W. Industrial Psychology. New York: Rinehart, 1949, 
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ployee and his supervisor, because the 
employee needs to know what satisfactions 
he can expect in his work and the supervisor 
must know how to provide these satisfac- 
tions 

In the chapter “Motivation,” we em- 

phasized that people have social and egoistic 
needs as well as biological ones. We may 
expect consequently that their efforts both 
at work and at play will be directed toward 
the satisfaction of all their needs, not just 
those for material things such as food, cloth- 
ing, and housing. This expectation has been 
confirmed in many psychological studies 
of the satisfactions people derive (or fail to 
derive) from their work. In such studies 
employees have been asked in one way or 
another what they consider to be most im- 
portant to them in their jobs. Although 
the results vary somewhat from one locality 
to another and from one kind of work to 
another, we are justified in drawing some 
conclusions that generally apply to most 
people who work. 
4 Pay. lor those of us who work for a 
living, pay or income is what lets us buy the 
material things we want. Without it, more- 
over, we could not live. You might think, 
therefore, that pay would head the list of 
things people consider important to them in 
their respective jobs. Such is not the case. 
When asked to rank pay along with several 
other features of their jobs, most people 
tank it relatively low and very few rank it 
first (see Table 16.7). 

Even when they rank pay high, they usu- 
ally indicate that it is not just high pay that 
they want. Rather they want to be paid as 
Well as other people doing the same work, 
9r as well as other people in the same in- 
dustry, Thus most people are more con- 
cerned about being paid fairly than about 
being paid a large amount. Fair treatment 
5 more important than the amount of 
money received, 
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The fact that pay is seldom listed as the 
most important factor in working should 
not lead us to think that it is unimportant. 
Probably most people assume that they will 
be paid enough to take care of their basic 
necessities. Above that point, then, pay be- 
comes relatively unimportant. If the pay 
scale were dropped far below its present 
level for a particular person, then pay would 
become important again. It is interesting 
to see, though, how often people decide 
which job to take or which to keep on 
grounds other than the amount of pay they 
receive. 

Security. Probably the factor most often 
stated as important in work is job security. 
People want to know that they will have 
steady work and that the work will continue 
for many years. They also want security in 
the personal sense of wanting to work on 
safe jobs. They do not want to run the risk 
of losing their earning power because of ac- 
cidents on the job. 

The importance of security in job satis- 
faction partly explains why high pay is not 
an extremely important problem. Most peo- 
ple would prefer a low salary which is 
guaranteed over a long period of time to a 
high salary which may not last long. Such 
concerns are typical of the human species. 
People are able to look well beyond the 
immediate satisfactions and to anticipate 
the problem of satisfying their needs at 
some time in the future, They are more 
concerned about making a guaranteed mini- 
mum salary over a long period of time than 
they are about making the most moncy 
right now. 

Good working conditions. Good working 
conditions are frequently listed as impor- 
tant considerations in working. People like 
to work in a clean and neat working area. If 
they work in an industrial plant, they want 
it to be one which makes them feel they are 
working in a pleasant environment and one 
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of which they can be proud. Comfortable 
jobs are often important, and short hours 
are frequently preferred over higher pay. 

The large class of people called white- 
collar workers is the best example of people 
to whom working conditions are more im- 
portant than high pay. Office workers, 
clerks, and stenographers often earn much 
less money than they could if they were 
doing skilled manual labor, and yet they do 
not, often change their job category. In 
addition, of course, white-collar workers 
usually have steadier work and can look 
forward to long-continued employment. 

Opportunity for advancement. Another 
illustration of the fact that people are fre- 
quently more concerned about the future 
than about the present is that they usually 
give opportunity for advancement a high 
rating. А man often turns down a higher- 
paying job, for example, to take one which 
starts at a lower salary but which ensures 
early advancement. Sometimes the concern 
about advancement takes the form of want- 
ing a guaranteed rate of promotion after a 
fixed period of time. In other instances peo- 
ple simply want to be assured that they will 
be told about opportunities for advance- 
ment and that they can compete for it. In 
still other cases, a person is most interested 
in the company’s providing training oppor- 
tunities for employees so that he can learn 
the skills necessary for advancement. 

Regardless of the particular form the con- 
cern about advancement takes, it is clear 
that people are as interested in the future 
as they are in the present. It is equally clear 
that concepts of fair play are important 
when people ask for equal opportunity for 
advancement or opportunity to learn. In 
such cases, people are not asking for a guar- 
antee of advancement, but only for a fair 
chance. Nobody wants to work where the 
boss’s son-in-law gets promoted regardless 
of his qualifications. 
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Personnel relations. Probably more im- 
portant to most people than almost any- 
thing else are the personnel relations they 
have in their jobs. People want to work with 
companions and coworkers whom they like. 
They will work for a good boss, and quit 
when they don’t like the boss. They want 
help from management in their work, and 
knowledge about how their work is progress- 
ing. They want to be sure that they have 
somebody to whom they can take their 
grievances and that they will get a fair deal 
when they have a grievance. For that rea- 
son, the organization which provides special 
means of handling grievances will alway 
have an advantage in attracting workers. 
Last, but not least, they want recognition 
of the importance of their work. They want 
to be told when they are doing a good job 
and helped when they are doing a poor one, 
and they want to feel that their Work and 
their efforts to do better work are appreci- 
ated. 

This factor of wanting appreciation for 
work has raised a good many problems for 
psychologists who have tried to do experi 
ments in industry. In the Hawthorne ex- 
periments mentioned above, several girls 
were studied over the course of two years." 
The girls were put in a separate room where 
many different working conditions could be 
controlled. First, the illumination was 
changed, and production immediately went 
up. Then other factors were changed: the 
girls were given rest periods, sometimes for 
5 minutes, then sometimes for 10 minutes. 
They were given free lunches, and at one 
time were allowed to go home earlier. Every 
time a change was made, production got 
better. Then all the rest periods, free 
lunches, etc., were taken away, and pro- 
duction went up still higher. 

What had happened here? The answer, 
it was learned later, was in the attention the 
girls were getting. Every time a change was 
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made, the girls were reminded that other 
people were cc yncerned with what they were 
doing, and this appreciation was what really 
made production go up. 

All this points up the fact that people 
work for many things besides money. They 
want security, future opportunity, pleasant 


UMMARY 
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working conditions, and good relations with 
their coworkers and their bosses. Basic bio- 
logic factors are important, but we should 
never forget that people are complex organ- 
isms with complex motives, and that the 
satisfaction of these complex motives is im- 
portant. 


1. Scholastic-aptitude tests have been developed to estimate ability to 
succeed in college and other advanced training. 
2. Vocational-aptitude tests assess the likelihood of success in some par- 


ticular vocation, 


3. Vocational-interest tests serve as additional aids in vocational choice 
by measuring the degree to which a person’s interests coincide with those 
found most frequently in a vocation. 

4. These various tests can be administered and interpreted by voca- 
tional counselors, who are often available in high schools, colleges, and em- 


ployment offices. 


5. In choosing a vocation, 


a person should also consider realistically 


the competition in a field and whether he has the stamina and financial 
resources to complete the necessary training. 

6. Scientific methods for selecting employees have been greatly im- 
proved in recent years. The employer must first make a job analysis to de- 
termine accurately the requirements of a job; then he must assess the 
characteristics that a worker must have to do the job adequately. 

7. Traditional methods of selecting employees through. application 
blanks, interviews, and letters of recommendation are relatively unreliable 
unless precautions are taken to obtain the best results from them. 

8. Trade tests may be very helpful in selecting skilled workers. Aptitude 
tests also can be quite valid in selecting many types of employees if the 
tests are properly chosen and proved through careful research. 

9. The duties of the supervisor of employees have several psychological 
aspects. One is to be a teacher and trainer, not only in “breaking in” a new 


employee but also in day-by- 


10. The supervisor must also 


day supervision. 
be able to communicate his instructions 


promptly and intelligibly and to keep employees informed on most matters 


that they feel concern them in their work. | 
11. He must also evaluate both the job and the worker on the job so 
that he can make the fullest use of workers’ abilities and reward them 


fairly for their accomplishments. 
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12. The supervisor, finally, must consider the personal and emotional 
problems of an employee, because these seriously affect performance, and 
must offer counseling or other psychological aid that may alleviate the 
problems. 

13. Employees work not just for pay but for the satisfaction of all their 
needs, In fact, once pay is reasonable and fair, other factors loom con- 
siderably more important. These are job security, good working conditions, 
opportunity for advancement, and good personnel relations—to name just 
a few of the more important ones. 
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Mosr PEOPLE spend half or more of their 
waking hours in some form of work to earn 
a living. Outside working hours they are 
also busy in such activities as studying, read- 
ing, writing, mowing the lawn, repairing the 
house, or fixing the car. In most of these 
Activities we have some interest in the ques- 
tion of efficiency: What is the fastest way 
of getting our work done with the minimum 
of effort? This question is in part a psycho- 
logical question, because it concerns the 
conditions under which we are best able to 
22 and use our learned skills. As students 
" е we are therefore interested 

ns of work, rest, and efficiency. 
.. ²˙ : At 


. was drafted by Wendell R. Gar- 
of The Johns Hopkins University. 
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hapter 17 WORK AND EFFICIENCY 


B rue work curve 


People seldom work at the same pace 
over a long period of time. Work has its 
ups and downs. For example, you probably 
effectively at the end of a 


do not study 
long period of study as you do at the begin- 
ning. Indeed, you may not study as well at 
the beginning as you do after you have been 
at it for a little while. So you know that thc 
efficiency of work changes during any con 
siderable period of time. 

When we have some measure of the cf- 
ficiency of work and plot our measurements 
against the minutes or hours of the work 
period, the graph that results is called a 
work curve. Work curves are somewhat dif 
ferent for different types of work, but those 
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Fig. 17.1. A typical work curve for heavy hand work. The curve is rather characteristic of work 


curves obtained for heavy work. The figures have been adjusted to let 100 stand for the average 


rate of production for the eight-hour day. 


in Figure 17.1 have been found in many 
industries and for many tasks. The typical 
work curve in Figure 17.1 was obtained 
several years ago for a job involving heavy 
handwork. Notice that production was 
slightly better than average for the first 
hour of the day but it improved during the 
second hour. During the third hour it was 
still better than average, but it had dropped 
considerably from the second hour. And it 
dropped even more during the fourth hour. 
After the lunch period, production increased 
again, but then it dropped steadily for the 
rest of the afternoon. 

Curves of this general description are 
frequently found in industry and other 
working situations. The precise shape of 
the curve, however, depends on a number 


of factors which we shall discuss below. By 
studying the effect of these factors on the 
work curve, we have been able to analyze 
the curve into four components, each of 
which represents a factor in work. "These 
four components are warming up, begin- 
ning spurt, end spurt, and fatigue. We shall 
consider the first three factors in this sec- 
tion, then devote the next section to a dis- 
cussion of fatigue. 

Warming up. A warm-up effect is one of 
the features that may appear in a work 
curve. It is illustrated in the top line of 
Figure 17.2. Most of us are familiar with 
the idea of warming up and deliberately 
make use of it. A boxer warms up before a 
fight by dancing around and shadow boxing. 
A runner runs back and forth lightly. You 
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have all scen football players running a ball 
before actually going into a game. In these 
cases, the warming up is actually done be- 
fore the athlete enters the game, because 
he knows that he will not be at his top per- 
formance if he does not warm up first. 

This same type of warming up takes place 
in other types of activity, even in intellec- 
tual activitics such as studying for an exami- 
nation or writing a term paper. When you 
first start to work, you are poorly organized; 
you are not really set for the job, and per- 
haps you fidget or even get up and walk 
around. The warming-up period may take 
longer for some people than for others, and 
it may take longer for some activities than 
for others. But warming up is of value in 
almost every type of activity. 

Referring now to Figure 17.1, one can 
see that warming up accounts for the fact 
that production is greater during the second 
hour than during the first hour. If the warm- 
ing up is very slow, the work curve may 
tise throughout the whole morning period. 
On the other hand, if it is very fast, it may 
be over in the first few minutes and not 
have any appreciable effect on the total 
productivity for the first hour. 

Beginning spurt. The middle curve in 
Figure 17.2 illustrates another factor in 
work curves, the beginning spurt. This is 
exactly the opposite of the warming-up ef- 
fect and can completely cancel it. We may 
start off a particular job with a great deal of 
enthusiasm and put our full effort into it. 
Then the realization that this job is going 
оп for a long time hits us, and we slow 
down to a steadier pace—a pace more suit- 
able for the long haul. After people have 
Worked on the same job a good many times, 
they are less likely to show a beginning 
spurt. It is characteristic of a new job or 
activity and does not occur in some jobs. 

End spurt. When activity is increased at 
the end of a job, we call it an end spurt. 
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The end of the day brings with it an in- 
creased enthusiasm, and a final burst of 
energy sends production up. The end spurt 
commonly occurs in athletic events and 
probably represents the athlete’s willingness 
to use up all the energy he has left, because 
he knows he need not save it for any later 
effort. A long-distance runner, for example, 
usually manages to put on an extra burst of 
speed at the end of the run, and a boxer 
frequently fights more vigorously in the last 
round than he has in any preceding one. 
Occasionally the end spurt at the end of 
a day is so large that it hits a peak of pro- 
duction for the day. When this happens, it 
is clear that the worker has not really been 
working at top effort all along. As we shall 


Fig. 17.2. The components of the work curve. A work 
curve can be analyzed into the components indicated. 
The shape of any particular work curve will depend on 
the relative importance of the various components, 
(After Chapanis, A., Garner, W. R., & Morgan, C. T. 
Applied experimental psychology. New York: Wiloy, 
1949, p. 380.) 
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see in the discussion on fatigue, it is impor- 
tant to recognize the difference between 
what a man can do and what he is willing 
to do. 


B crrects or Fatigue 


The most important trend in a work 
curve usually represents fatigue. This is a 
general downward trend throughout the 
whole period of work. It is on this trend 
that effects of other factors such as warm- 
ing up, beginning spurt, and end spurt are 
superimposed. This factor of fatigue makes 
the efficiency of work fall far short of what 
one might expect by looking at the peaks 
of the work curve. For that reason we ought 
to consider in some detail what fatigue is 
and how it affects efficiency, 

Fatigue is a common word, and we are 
therefore inclined to think that we know 
what it means. Certainly we feel fatigue, 
and we have many words to describe this 
feeling—tired, weary, exhausted, spent, 
worn out, beat, dead. Such subjective re- 
ports of fatigue probably make up the best 
definition of fatigue that can be offered at 
the present time. Fatigue is a feeling of 
being tired. Although this may not appear 
to be a satisfactory definition, we are unable 
to supply a more objective one, because, as 
we shall see below, there is no completely 
consistent way of measuring fatigue. Some- 
times fatigue is defined as a decrement in 
performance, and this will do for the ma- 
jority of situations in which fatigue is pres- 
ent, but there are times, as we shall see, 
when people are fatigued but show no decre- 
ment in performance, 

Output. Perhaps the first thing we think 
of in connection with fatigue is that a 
fatigued person does less of whatever he is 
doing than he did before he was fatigued. 
If he is shoveling coal, he shovels less coal 
when he is fatigued than when he is not. 
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If he is typing, he usually types fewer words 
per minute when he is fatigued than when 
he is rested. In these cases and in similar 
cases, we are talking about the amount of 
work accomplished, and it is easy to measure 
the amount. We can measure weight of the 
coal shoveled or the number of words typed. 
When the activity or work is of a kind for 
which an amount can be measured, our first 
attempt to measure fatigue is always in 
terms of the amount of work done, 

In almost any type of work which is pri- 
marily physical, fatigue shows up as a de- 
creased amount done. Typically, the amount 
at first drops slowly or not at all. Then it 
drops faster and faster, as shown in Figure 
17.2. If the work is kept up long enough, 
eventually fatigue becomes so great that no 
work at all can be done. In common lan- 
guage, we say that a person is completely 
exhausted when he is so fatigued that he 
can no longer work at all. 

Errors. In many types of activity, fatigue 
is not indicated by a decreased amount of 
work. Sometimes, the work simply cannot 
be measured in amounts. Studying for an 
examination is an activity that can hardly 
be measured as an amount. In other cascs, 
the physical effort involved in the work is so 
slight that no change in amount occurs. In 
such cases, however, a measurement of er- 
tors frequently reveals fatigue when a meas- 
urement of amount does not. In receiving 
telegraphic code, for example, fatigue is 
reflected: in an increase in the number of 
errors. In one study, receivers made between 
three and four times as many errors in the 
third hour of recciving code as they did in 
the first hour. 

In a study of typing errors, the time re- 
quired to type successive lines was meas- 
ured, and although the time required per 
line (a measure of amount of work) went 
up at first, it later went back down again.” 
An analysis of the errors made, however, 
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showed that the number of errors per line 
continued to increase long after the time 
per line leveled off. 

Whether fatigue shows up as increased 
time taken to do a certain amount of work 
or as increased errors depends on the atti- 
tude or sct of the worker. If he has been 
instructed to work for perfect accuracy, he 
can do so over a long period of time. Then 
as he becomes more and more fatigued, he 
must slow down in order to keep from mak- 
ing errors. If, on the other hand, the worker 
has been instructed to work primarily for 
Speed, he may continue to work at the same 
tate for long periods of time but will make 
more and more errors. 

Thus we see that fatigue can show itself 
in more ways than one, and we must be 
careful, in looking for the effects of fatigue, 
to examine all possible changes in perform- 
ance. If we measure one thing and neglect 
another, we are apt to find that there is no 
change in what we are measuring. The 
change may take place instead in some as- 
pect of performance that we fail to measure. 
Especially is this true when the worker 
knows what one is going to measure, for 
then he strives to keep his performance up 
in that particular respect. But if he is really 
fatigued, his work will deteriorate in some 
other way, 

Accidents. Some years ago, when long 
Work days were the rule rather than the ex- 
ception, accident rates were compiled for 
Many different industries over 6-hour work 
Periods. It was found that over half of all 
the accidents occurred in the last 2 hours of 
Work and that less than one-fifth of them 
Occurred in the first 2 hours of work“ The 
effects of fatigue were showing up as an 
Meteased number of accidents. Thus, an- 
other important effect of fatigue is to in- 
crease the likelihood of accidents. Later we 
Shall see that a change in motivation is 
largely responsible for effects of this kind. 
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Another effect of 
fatigue is to change physiological perform- 
ance. In fact, when we cannot observe 
fatigue in a person's behavior, we can often 
detect it in measures of physiological func- 
tions. There are several such functions that 
have been used. One is level of muscle ten- 
sion. When people are well rested their 
muscle tension is low, but when they are 
tired and continue to work their muscle 
tension increases. Another is skin resistance, 
measured by applying an clectrical potential 
across an area of the skin in much the same 
way that the GSR (pages 90 and 110) is 
measured. Rested people have a relatively 
high resistance, but tired people have a 
somewhat lower onc. Still other kinds of 
measures that are sometimes used are heart 
rate, blood pressure, or oxygen consump- 
tion. 

Oxygen provides a particularly good 
measure because it is used up in direct pro- 
portion to energy expenditure in the body. 
In instances in which performance holds up 
over long periods of time, one can tell that 
morc effort is being expended and that the 
body is working less efficiently because the 
person uses up more oxygen from the air 
he breathes. Oxygen consumption is, in 
fact, a rather good index of the cffort that 
different tasks require and of the relative 
efficiency of doing them in different ways. 
A man walking at the rate of 2 miles per 
hour, for example, uses about 20,000 cubic 
centimeters of oxygen per mile, but one 
walking at the rate of 5 miles per hour uses 
over 25,000 cubic centimeters per mile. Or 
to cite quickly another study, more oxygen 
is consumed in pulling a wheelbarrow a 
given distance than in pushing it that dis- 
tance.’ So oxygen consumption may be used 
as an index of physiological efficiency as 
well as of fatigue. 

Fatigue as a change in motivation. Wc 
have seen that fatigue can be most casily 


Physiological effects, 
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measured and thought of as a change in 
performance of some kind. The change in 
performance can be in amount, errors, or 
accidents, In other cases, where a change in 
performance cannot easily be measured, we 
can show a change in psychomotor ability. 
These changes in ability are usually meas- 
ured with such things as laboratory tests of 
reaction time, hand steadiness, etc. In still 
other cases we can show that even though 
the same amount of work is getting done 
—i.e., there is no change in performance— 
the work is getting done with less physio- 
logical efficiency. 

There is still another way in which 
fatigue can show up. Suppose that you ob- 
serve men at work over long periods of time 
and that their production continues to de- 
cline. We have clear evidence of fatigue. 
Suppose that you then stop the men at work 


Fig. 17.3. Flagging motivation may decrease рег- 
formance while ability remains unchanged. Tests may 
tell us that а worker's ability has not changed, but 
the fact that actual performance has declined during 
the course of the working period indicates that motiva- 
tion has changed. See text for further explanation, 


— Actual performance 
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and give them some tests of ability. The 
chances are. that you will find their ability 
lo perform on these tests is as good after 
many hours of work as it was when they 
were fresh. You might also find that their 
work was being done with no loss in physio- 
logical efficiency. So the men are still able 
to work as well after many hours as in the 
first hour, but they actually do not work as 
well. What then accounts for the decline in 
their production? You might be justified in 
Supposing that it is due to a change in 
motivation rather than fatigue—that the 
men simply are not trying as hard as they 
might.“ 

This situation is shown schematically in 
Figure 17.3, This shows that the curve of 
work output continues to drop but that the 
curve of ability as measured by laboratory 
tests does not go down, What has changed 
is the person’s feeling of what is nec ssary 
or his willingness to work. This effect of 
fatigue is very common in our everyday life, 
If you have been driving an automobile for 
several hours and are Stopped and given a 
driving test, you probably will do as well as 
if you had not been driving for a long time. 
However, while you are actually driving, you 
probably change your idea of what is neces- 
sary. You are less alert, you do not slow 
down quite as soon when you approach an 
intersection, and you take more chances 
when you pass another car—not because 
you are unable to do the correct thing, but 
rather because it no longer seems quite as 
necessary to do so. The term vigilance has 
been used to describe what diminishes in 
this effect, and it is very apt. You can do 
as well, but you are less vigilant. 

It is the very nature of this effect of 
fatigue that makes it so important. If you 
have been digging a ditch for several hours, 
you are fatigued, and you know it. If you 
are driving a car, however, you do not real- 
ize that you are fatigued because the only 
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effect of the fatigue has been to make you 
relax your standards of what you consider to 
be good performance. You do not drive as 
well because you think you do not have to, 
and when you have an accident because of 
carelessness you will be sure that you have 
done everything just as you should. But 
when you are tired, what you think you 
should do and what you really should do 
are often two different things. 


[| WORK AND REST 


We have scen that there are many factors 
that affect how we work. Fatigue is the most 
important of these factors. We can show its 
effects in many different ways. Because 
fatigue is so important, we are greatly con- 
cerned with ways of preventing it and 
means of overcoming it after it has oc- 
curred, 

Recovery from fatigue, Perhaps the best 
Way of seeing how we can prevent or over- 
come fatigue is to see just how fast we re- 
Cover from it. Figure 17.4 shows the results 
of one experiment performed with univer- 
sity students.” The students were required 
to lift а weight with their fingers, and the 
height to which they lifted the weight was 
measured on each trial, They were required 
to continue lifting the weight until they 
could no longer lift it at all. Then they were 
siven rest periods for various lengths of 
time, after which they were required to lift 
the Weight again, The height to which they 
could lift the weight on this first trial after 
rest was a measure of the relative recovery 
from fatigue, If they still could not lift it at 
all, they had not recovered at all. If they 
Witt lift it as high as they had on the first 

Previously, then the recovery was 100 
per cent, 
Fa 174 shows that recovery from fa- 
A s airly rapid at first but then slows 
^ considerably. Even after 20 minutes 
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Fig. 17.4. Recovery from fatigue. These ore the re- 
sults of a test for recovery from fatigue. Subjects lifted 
а weight with their fingers until they could no longer 
lift it. Then, after various periods of rest, they wore re- 
quired to lift the weight again. The curve shows how 
high, relative to first lifting, they could lift the weight 
after rest. (After Manzer, C. W. An experimental in- 
vestigation of responses. Arch. Psychol. N.Y., 1927, 
No. 90.) 


of rest, the students had not completely 
recovered from the fatigue. In fact, at the 
rate they were recovering, a total of 40 
minutes would be required for them to get 
back to normal. 

If the students were stopped before they 
had reached complete fatigue, and then 
given rest periods, recovery was much faster. 
For example, they might have been stopped 
when they were lifting the weight only 50 
per cent as high as they had on the first 
trial. In this case recovery would be com- 
plete in a much shorter period of time. In 
fact, recovery from fatigue is so much faster 
after short periods of work than after long 
periods that much greater over-all efficiency 
can be obtained with short work periods 
than with long work periods. For example, 
suppose you have a certain amount of snow 
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that has to be shoveled. If you start right 
in and keep going until you can barely lift 
the shovel, you will have to stop and take 
a rest. It will require a long rest, however, 
for you to recover from your fatigue and get 
back to work. On the other hand, if you 
shovel for a little while, then rest for a little 
while, then shovel, etc., you never need very 
long rest periods, because recovery from fa- 
tigue is so rapid when only a little work has 
been done. In this way you can shovel stead- 
ily for a much longer period of time, and 
you actually can get the whole job done 
much sooner than if you keep shoveling un- 
til you are completely fatigued. 

Rest periods. ‘There is a definite moral 
to this story: to stave off fatigue and still 
get work done, one should schedule rest 
periods often enough to keep from getting 
very tired. How often they should be and 
how long they should be depends on the 
kind of work, Heavy manual labor requires 
frequent and reasonably long rest periods. 
Vor sedentary work, rest periods do not need 
to be either S0 often or so long. (Sce related 
discussion in Chapter 5 of periods of prac- 
tice in learning.) 

In recent years industry has been apply- 
ing these principles more and morc by pro- 
viding for regular rest periods throughout 
the work day. Industrial concerns have 
learned by experience as well as experiment 
that such rest periods allay fatigue and in- 
crease productivity, that necessary rest is not 
time lost but rather work gained. They often 
face the practical decision, however, of how 
long to make the periods and when to 
schedule them. Usually they have provided 
for periods of 10 to 15 minutes. By study- 
ing production records carefully it is possi- 
ble to schedule the periods just before pro- 
duction tends to fall off. In the case of 
clerical and sedentary workers, one break 
about midmorning and another about mid- 
afternoon are usually about right. 
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One of the things we learn from studies 
of industrial fatigue is that it is better, usu- 
ally, to schedule rest periods than to allow 
people to take them irregularly. In one 
study, for example, production was greater 
with scheduled periods than with irregular 
ones even though the total time taken in 
rest in the latter instance was slightly 
greater.’ The reason for this apparently lies 
in the set of a person for work. Most of us 
manage to adjust our level of effort to the 
total amount of work to be accomplished 
or to the total time we have to work. If, 
for example, you are starting to run a mile, 
you do not run as fast as if you are starting 
to run 100 yards. Likewise, if a person has 
10 minutes to work, he is likely to work 
harder than if he has 2 hours to work. So 
when a person has a definite time to rest 
he is likely to pace himself at a little faster 
rate than if he works until he gets tired and 
voluntarily stops. 

Length of the work day and work week. 
Another factor in work efficiency is the 
length of the working day. The facts of 
this matter are very interesting. Many peo- 
ple assume, rather naturally, that if we want 
to get more from a particular worker, the 
thing to do is increase the number of hours 
per day or per week that he works. In recent 
years, however, it has become increasingly 
clear that there is a real limit to the num- 
ber of hours most people can work in a day 
or week and still work with reasonable ef- 
ficiency. Perhaps it is obvious that a man 
gets less efficient per hour if he works 10 
hours a day than if he works 8 hours a day. 
What was not realized for a long time, how- 
ever, is that he can be so much less efficient 
that the total work done in the 10-hour day 
can be less than the total work done in the 
8-hour day. 

A number of studies demonstrate both 
points.“ If maximum production per hour 
is what we want, then a work week between 
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36 and 44 hours is best. If, however, we 
want the maximum production per work 
weck, a work week between 48 and 54 hours 
is best. The reason for this difference is that 
the hourly efficiency drops when the work 
weck is increased from 40 to 50 hours, but 
the drop in efficiency is not great enough to 
offset the greater number of hours. If, how- 
ever, the work weck is increased beyond this 
point, then the drop in hourly efficiency is 
so great that it completely offsets the in- 
creased number of hours. 


E ENVIRONMENTAL FACTORS 


We have discussed fatigue in consider- 
able detail because it is so important to the 
efficiency of people at work. Several other 
factors, however, also affect efficiency. ‘These 
may be divided roughly into two general 
classes: the environmental aspects of the 
work situation, and the physiological condi- 
tions of the individual. 

Sound. Onc of the environmental factors 
is sound, There is usually some kind of 
sound in almost everybody's work situation, 
varying from low background noises to the 
sounds of machinery and voices or even 
music that has been deliberately introduced 
into the work situation. Such sounds can 
be classified as unwanted or wanted. We 
ordinarily call unwanted sounds noise, 
whether or not they meet the physical defi- 
nition of noise given in Chapter 19. The 
most common form of wanted sound in 
modern work situations is music. So our 
discussion of sounds is mostly about noise 
and music. 

: The effects of noise on work has come 
in for a good deal of scientific research. 
Sometimes this research seems to show that 
a lot of noise harms working efficiency. 
However, such research often has weak- 
nesses in it that make one question its con- 
clusions. The most trustworthy research, on 
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the whole, shows little or no measurable 
effects of noise on production or other di- 
rect measures of efficiency.’ Too much 
noise, of course, interferes with communi- 
cation because it masks people's voices, 
Noises that are extremely loud and continu- 
ous may, over a long period of time, injure 
à person's hearing. 

Most typically, however, noise has much 
more subtle effects on efficiency. When pco- 
ple work all day in a high noise level, they 
become more tense and tired. Though their 
production may not fall off, they do their 
work at the expense of more effort and 
discomfort. Besides that, there is the fact 
that most people do not like very loud 
noises. Such likes and dislikes, because they 
affect a person's comfort, need to be con- 
sidered in making the working environment 
as pleasant as possible. 

As you probably know, a good many pco- 
ple like to have music of some kind while 
they work. Perhaps your roommate does, 
and you find it annoying. Studies show that, 
on the whole, relatively few people really 
dislike music and that a great many people 
definitely prefer it as a background for their 
work. For that reason, many firms in recent 
years have been deliberately introducing 
music into industrial work situations, It is 
hard to be sure whether such music directly 
increases working efficiency, although sev- 
eral attempts have been made to find out, 
We do know that, since most people like 
it, they feel a little better about their work, 
and that fact probably makes them more 
efficient.“ 

One has to be somewhat careful about 
the choice of music. Music with a strong 
rhythm commands attention and tends to 
make people adjust their work to the 
rhythm. If they are working at a task with 
a different rhythm, such music may inter- 
fere with their work. So the type of music 
needs to be adjusted to the type of work 
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It also should be suited to the time of day. 
Lullaby music, if played late in the after- 
noon, may lull people to sleep. 
Illumination. Lighting is another obvious 
environmental factor in working efficiency. 
Almost any task we work at requires our 
eyes and consequently some light. Different 
tasks require different amounts of light. If 
all we have to do is move about freely, as 
in shoveling snow or loading a truck, we do 
not need much light, but if we must see 
fine details as in reading, threading needles, 
or fixing a watch, we need a lot of light. So 
the illumination required for the best work- 
ing efficiency varies with: the kind of task. 
General studies of the effects of lighting 
in industrial situations, unfortunately, have 
yielded results that are confounded with 
other factors such as morale or motivation. 
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In the Hawthorne study that we mentioned 
earlier (Chapter 16), increasing the illumi- 
nation for a group of girls working in a 
telay-assembly task sent their production 
up." But their production also went up 
when, later, illumination was reduced. Here 
the effect of illumination was confounded 
with the effect of the girls’ feeling better 
about their work because someone was tak- 
ing the trouble to pay attention to them 
and to do something about their working 
conditions. So, to set standards of illumi- 
nation for different tasks, it has been neces- 
sary to make systematic studies of comfort 
and fatigue for specific types of tasks. 

We have learned that it is better to err 
on the side of too much illumination than 
to risk having too little. It is also desirable 
to have good even illumination of the whole 


Fig. 17.5. A well-illuminated plant. 
Such a plant has enough illumina- 
tion for the detail of work re- 
quired and provides a good even 
illumination throughout the entire 
working orea. (Courtesy of Gen- 
eral Electric Co., Lamp Division.) 
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room or work space, rather than of the 
small area in which one is working. Thus 
general lighting, rather than lighting of 
many individual work places, is desirable. 
Well-illuminated industrial plants, such as 
you see in Figure 17.5, employ this princi- 
ple. For this reason it is better to employ 
indirect lighting, rather than direct lighting, 
for in this way we get more even illumina- 
tion of work spaces and avoid bright, glary 
regions that fatigue the eyes and prove an- 
noying. 

Illumination engineers have worked out 
in some detail the illuminations required 
for specific tasks." The unit of measure- 
ment that they use is the foot-candle. This 
is the light falling on a surface at 1 foot 
distance from a candle that is about as 
bright as the candles we commonly employ 
when eating by candlelight. For simply sec- 
ing large objects and making our way about 
in hallways, cte., all that we need is about 
5 foot-candles of illumination. Somewhat 
more is required for general work, such as 
moving crates, working in warehouses, or 
loading trucks. On the other hand, for work- 
ing continuously at severe tasks such as 
needlework or reading fine print, 40 to 100 
foot-candles are necessary. "Tasks of inter- 
mediate difficulty have illumination require- 
ments that fall in between. 

Temperature and humidity. Probably the 
most important of the environmental fac- 
lors affecting efficiency are the temperature 
and the humidity of the air in which we 
Work. A great deal of attention has been 
paid to these problems, probably because 
the problems are always with us. More re- 
Search has concerned high temperatures 
than low oncs, primarily because it is casier 
to make а room warmer if it is cold than 
it is to make it colder if it is warm. We 
May soon see the time, however, when air 
conditioning is as common as central heat- 
ing. Certainly in terms of the evidence we 
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have, air conditioning in hotter climates 
would greatly increase working efficiency. 

Warm surroundings, indeed, have a 
harmful effect on working efficiency. As an 
illustration, we shall use an experiment done 
on the ability of men to receive telegraphic 
code accurately. Five men were placed in 
a room especially constructed to allow ac- 
curate control of temperature. These men 
were required to receive telegraphic code 
for 3 hours at a time, and they were tested 
at different temperatures. Messages were 
sent to them at a rapid rate; hence they 
made a number of errors even at tempera- 
tures which would normally not be consid- 
ered too severe. The results of this experi- 
ment are shown in Figure 17.6, where the 
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Fig. 17.6. Errors in receiving telegraphic code made at 
different environmental temperatures, The bars indi- 
cate relative number of errors made at different tem- 
peratures. See text for description of the experiment. 
(Data from Mackworth, N. H. Researches on the meas- 
urement of human performance. Medical Research 
Council, England, 1950, No. 268.) 
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percentage of mistakes made at tempera- 
tures from 85 to 105*F are shown. The 
humidity was approximately 65 per cent at 
each of the different temperatures. The il- 
lustration makes it clear that performance 
deteriorated quite severely, particularly 
when the temperature became as great as 
100*F. 

"This experiment also led to another very 
interesting. finding. When the operators 
were separated into three different groups 
according to their skill at receiving tele- 
graphic code, the poorer operators deterio- 
rated more under the high temperatures 
than did the better operators. Thus the 
greater the initial skill, the better perform- 
ance held up under severe conditions. 

We could cite much more evidence on 
this point, but suffice it to say that high 
temperatures decrease efficiency. They also 
reduce comfort, and even though people 
can work under conditions in which they 
do not feel comfortable, in the long run 
they work best when they are comfortable. 
Surveys have been made to determine the 
temperature ranges which people consider 
comfortable, and as you might expect, these 
comfortable ranges depend on several fac- 
tors." For example, people generally con- 
sider higher temperatures more comfortable 
in the summer than in the winter. At a hu- 
midity of 50 per cent, for example, most 
people feel comfortable in winter with tem- 
peratures between 66 and 76°F. In summer 
they feel comfortable with temperatures be- 
tween 70 and 81°F. 

Another factor in comfort is humidity. 
Most people feel comfortable with humidi- 
ties between 30 and 70 per cent. But the 
humidity also determines the range of com- 
fortable temperatures. Generally speaking, 
the higher the humidity, the lower the com- 
fortable temperature. Most people, for ex- 
ample, consider a temperature of 95°F 
intolerable when humidity is 100 per cent, 
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although they can tolerate and work in 
temperatures as high as 110°F if the hu- 
midity is below 30 per cent. Thus the old 
saying that "it ain't the heat, it's the hu- 
midity" is quite true, Within the ranges of 
summer temperatures found in the United 
States, very few places would have rcally 
uncomfortable temperatures if the humidity 
were low enough. But when the tempera- 
ture is 95 or 100°F, and the humidity rises 
above 80 per cent, a person’s efficiency is 
greatly lowered. 

Ventilation. Ventilating engineers have 
conducted enough studies to show rather 
clearly that ventilation, quite aside from 
temperature, affects efficiency.“ Of course, 
if the temperature is high, moving air in a 
room helps by speeding up the evaporation 
of perspiration, which has a cooling effect 
on the skin. In addition, even at normal 
temperatures, stale or stagnant air decreases 
efficiency, and moving the air in and out of 
the room helps offset the effect. In most 
practical situations, this has nothing to do 
with the amount of oxygen in the room but 
is primarily a matter of annoying odors and 
fumes. The odors that issue forth from ma- 
chinery, radiators, and people's bodies on 
the whole do not make people feel comfort- 
able, and getting rid of them, where they 
tend to be excessive, helps efficiency. 

Oxygen lack. Most people under normal 
circumstances never suffer any appreciable 
lack of oxygen, for even a relatively large 
number of people in a room do not deplete 
the oxygen supply to any significant degree. 
In an airplane or at high altitudes, however, 
oxygen becomes sparse enough to impair 
efficiency. There are several psychological 
effects of such oxygen deficiency. 

At an altitude of 14,000 feet, for exam- 
ple, seeing becomes very difficult. About 
twice as much light as normal is required. 
A man has tremors of the head and can no 
longer make precise movements. Even the 
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Human engineering makes a more ef- 
fective relationship between a man 
and his job. 
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In the photograph is the operator of o mobile diesel pumping unit used to 
eby increasing the production of oil. Many 


fracture oil-bearing formations, ther 
of the dials and controls the operator must use are in awkward positions. He 
rvising foreman while operating his equipment. In 


has difficulty seeing his supe! 
after on analysis of the man-machine 


addition, he must stand. Psychologists, 
relationship, recommended a centralized control station which included a sys- 
tematic display of information, а relocation of controls, and proper seating 


based on principles acquired through research. (Courtesy Dunlap & Associates, 


Stamford, Connecticut, and Dowell Incorporated.) 
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slightest amount of exercise leaves him 
Worse than this, his 
memory and thinking processes become very 


panting for breath 


poor, Since anoxia produces no pain, how 
ever, he does not feel particularly bad and 
may actually feel quite gay. There are, in- 
deed, examples of pilots who have com 
pletely collapsed from such oxygen lack 
without even realizing that they were going 
to do so. Mountain climbers have had the 
same experience 
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Oxygen lack is an environmental condi 
tion which has its profound effects because 
it leads to a physiological imbalance in the 
body. It may have occurred to you that 
there are other physiological conditions that 
may affect efficiency, Obviously when рео- 
ple are ill, have brain injuries, lose limbs, 
or suffer paralyses, efficiency is likely to be 
impaired, This is not the place to discuss 
such conditions. Some common questions 
that we should consider, however, concern 
the factors of sleep, alcohol, caffeine, and 
tobacco. 

Sleep. 
third of their lives in sleep. The physiology 
of sleep is not too well understood, but we 


Most adults spend about one 


Fig. 177. Oxygen for athletes, 
Tests hove shown that oxygen 


es during rest pe 


given to othl 


riods helps them recover ore 
quickly from fatigue, (Science 
Service.) 


do know that it is a state of relative T 
tivity during which the body make ot 
of metabolic repairs. We also know that 


people are not completely inactive d 


sleep, for they shift their position and flex 
their muscles periodically. We know, to 

that the depth of sleep varies; in general 
people are in their deepest sleep an hour or 
two after retiring, but throughout the night 
the depth of sleep continually varies from 


relatively light to relatively deep. This varia 
tion is depicted in Figure 17.8, which is a 
summary of many researches on the depth 
of sleep. 

Occasionally a person who thinks he en 
joys life so much that he does not want to 
miss any of it asks the question, Is sleep 
necessary? And many persons, particularly 
college students, for one reason or another 
cut themselves short on sleep (see discus 
sion on page 65). Is this a good idea or 
not? Is sleep really necessary? If so, how 
much? 

There are dozens of research studies on 
these questions. They have run into the 
same problems that we have already cn 
countered in other attempts to measure fa 
tiguc. If a man goes one night without 
sleep, it is hard to tell much difference the 
next day. He may confess that he is a little 
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lightheaded, his attention may wander a 
little, and he may have an unusual desire 
to sit down or lie down. His performance, 
however, is likely to be about the same, for 
he can do a fair day's work, take examina- 
tions, answer letters, and otherwise function 
normally. 

Suppose we keep the man up for still 
another night, and then another. In several 
studies, people have been kept from sleep- 
ing for three successive nights. On the 
fourth day, they have been given all sorts 
of tests—psychomotor, intelligence, arith- 
metic, etc. The interesting fact is that they 
can do just about as well on all these objec- 
tive tests of efficiency as they could when 
they were rested. Rather prolonged loss of 
sleep, therefore, does not impair efficiency 
if we use systematic tests to measure it. 

There are, nevertheless, rather profound 
effects that can be discovered in other ways. 
People tend to become silly, irritable, and 
restless. Some may even develop symptoms 
that resemble mental illness—symptoms 
Such as delusions of grandeur or persecu- 
tion, or false memories of people and of the 
passage of time. Their judgment becomes 


Fig. 17.8, Fluctuations in the depth of sleep during 
І ‘the night. This is a schematic way of representing the 
_ fetults of many researches on the depth of sleep. The 
Intensity of sound necessary to awaken the sleeper В 
© convenient measure of the depth of sleep. Note that 
depth of sleep Auctuates throughout the night. (After 
Kleitman, N. Sleep ond wakefulness. Chicago: Univ. 
of Chicago Press, 1939.) 


WORK AND EFFICIENCY 443 


impaired, and if they drive cars they are 
more likely to take chances. In general, 
people who have been deprived of sleep for 
a long time show all the subtle symptoms 
of persons who have worked hard for too 
many hours or who suffer a little oxygen 
lack, Perhaps the most obvious symptom 
is that they do not want to work; indeed, 
all they want to do is lie down and go to 
sleep. So loss of sleep, like other effects of 
fatigue, does not change a person's capacity 
to perform, but it does change his willing- 
ness or motivation to perform. 

Alcohol. Because so many people use 
alcoholic beverages either occasionally or 
habitually, the influence of alcohol is a 
question of some importance, Much has 
been written about the effects of alcohol 
on personality, morals, and efficiency, In 
Chapter 10, we discuss emotional factors in 
the use of alcohol, and in Chapter 22 we 
mention physiological factors in alcoholism, 
Here we shall consider only the question of 
alcohol's effect on efficiency, 

Scores of researches have purported to 
test the effects of alcohol on efficiency.” 
Many of them are worthless, however, be 
cause they did not conceal from the subjects 
whether or not they were receiving alcohol 
and thus they failed to eliminate the effects 
of suggestion (see page 347). In the con. 
trolled experiments, alcohol was suitably 
disguised when given to subjects so that 
they could not tell, except from the effects 
themselves, how much, if any, alcohol they 
were given. As you may have observed, there 
are wide individual differences in the effects 
of alcohol. Some people have a very high 
tolerance for it, and others a very low toler- 
ance. Morcover, alcohol affects people in 
various ways, making some aggressive and 
active, others depressed and introverted. 

We can, however, make the unequivocal 
statement that alcohol lowers efficiency. We 
can take almost any test of capacity—reflex 
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TABLE 17.1. Effects of tobacco smoking on efficiency. Below are the results of one carefully con- 
trolled study. Tests were given on days when tobacco was smoked and compared with days on 
which it was not. Plus (+) indicates a gain in efficiency; minus (—), a loss in efficiency; and zero 
(О), no decided change. Three separate comparisons were made. 


Tests on nonsmokers 


Tests on smokers 


Type of test 1 2 3 1 2 3 
Pulse (increased) zb + + + + + 
Tremor of hand (increased) — — — = — — 
Tapping о о O [o © O 
Muscular fatigue + + + ze O о 
Canceling As, speed O O о о о ®] 
Canceling As, accuracy о о о о + + 
Reading reaction time + + + EH +2 + 
Learning reaction time + + + + + + 
Adding, speed = — E + + + 
Adding, accuracy ¬ — —7 [e] о [e] 
Memory span = Е — = = — 
Rote learning = о о == о 


From Hull, С. L. The influence of tobacco smoking on mental and motor efficiency. Psychol. Monogr., 1924, 33, No. 


150. 


time of the knee jerk, ability to make tap- 
ping movements, hand steadiness, adding 
and subtracting numbers, rate of learning— 
and alcohol, when it is taken in sufficient 
quantity to have an effect, impairs perform- 
ance. Hence we do not have the trouble 
that we have in cases of sleep loss or fatigue 
of measuring effects on performance. Alco- 
hol definitely impairs efficiency by any ob- 
jective index, 

Why then do some people feel that they 
can work a little better with a nip of alco- 
hol? Why is it a common conception that 
a little alcohol is a stimulant? The impres- 
sion comes partly from the fact that people 
often feel a little better, or a little happier, 
after imbibing a little. Because alcohol dulls 
capacities, it also dulls some of the worries, 
inhibitions, or repressions that make us feel 
unhappy and unmotivated to work. Thus it 
may give us more pep and more zest for 
work, but in so doing it also impairs the 
capacity to work well—an effect that is just 
about the opposite of fatigue and sleepless- 
ness. Too much alcohol, of course, makes 


people unwilling to do much of anything 
and eventually puts them in a stupor. 

Caffeine. Caffeine is a drug that is found 
in coffee, tea, the cola drinks, and some 
other common "soft" beverages. Most peo- 
ple in our American culture consume rela- 
tively large quantities of it. Because of its 
practical importance, psychologists have run 
a large number of experiments to assess its 
effects on efficiency. The best of these ex- 
periments have used "fake" pills along with 
real pills containing caffeine and have com- 
pared efficiency with and without caffcine 
when the subject did not know whether he 
had received caffeine or not. 

The experiments are not completely con- 
sistent with one another, but they justify 
the general conclusion that caffeine is a 
stimulant. In mild doses, it usually produces 
some small increase on such measures of 
efficiency as tapping, typewriting, adding 
and subtracting, and simple problem solv- 
ing. Sometimes, however, large doses of caf- 
feine may slightly impair performance, but 
the general effect of the drug in mild doses 
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is to help rather than to impair efficiency. 
It should be added, however, that caffeine 
is habit-forming, and once the habit is ac- 
quired, people may show drowsiness, head- 
aches, dizziness, and other discomforts— 
factors that impair efficiency when they 
are deprived of their regular ration of caf- 
feine. 

Tobacco. Finally let us take up another 
habit that the majority of adult Americans 
have acquired—the smoking habit. Much 
has been written about the ills and benefits 
of this habit, and there has been much re- 
search, some of it poor and misleading and 
some of it good, to find out how smoking 
affects efficiency, In one of the better ex- 
periments, subjects were blindfolded and 
provided with a stem through which they 
could draw “smoke” from a pipe. On some 
days they actually did get smoke, and on 
others they unknowingly drew in hot air 
that had been warmed by putting an clec- 
tric heating coil in the pipe. To keep the 
Subjects fooled, they were allowed to smell 


UMMARY 
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tobacco smoke in the room while they 
sucked in air. Other experiments have used 
other devices to control the effects of sug- 
gestion. 

By and large controlled experiments do 
not yield any conclusive proof that smoking 
affects efficiency. The results of one study 
are illustrated in Table 17.1. Seldom are 
any great changes, one way or the other, 
brought about by smoking. Some changes 
go in one direction for nonsmokers and in 
the other direction for smokers. In general, 
smoking increases the pulse rate a little and 
decreases muscular tremor. It makes no dif- 
ference for tapping or such simple tasks as 
crossing out all the As in a passage of prose. 
It may increase reaction time a little, but 
for more complex functions it does not have 
consistent effects. We must conclude from 
studies such as this either that our available 
techniques are not good enough to detect 
the impairing effects of smoking or that 
smoking has little, if any, consistent effects 
on psychological efficiency. 


1. Work curves that are typical of amount of work done during the 
course of a day have their ups and downs. They can be analyzed, however, 
into four principal components: (а) a warming-up effect, (b) a beginning 
spurt, (c) an end spurt, and (d) a fatigue effect. 

2. Fatigue can be measured in a number of ways: (a) by amount pro- 
duced, (b) by errors or quality of work, (¢) by accidents, (d) by physiologi- 
cal effects, and (e) by changes in motivation. 

3. Often, when there is a measurable effect of fatigue on production, 
errors, or accidents, fatigue shows up as a lowered motivation for work or 
as increased physiological effort for the same amount of work done. 

4. Recovery from fatigue generally is faster when the fatigue is mild 
than when it has become severe. Thus it is better to take short rests fre- 
quently than long rests infrequently. : 

5. If one attempts to lengthen the work day or the work week, there is 
a point beyond which total production declines. Consequently there is an 
optimum work day and work weck. 
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6. Such environmental factors as noise, music, lighting, temperature, 
humidity, and ventilation all have measurable effects on comfort and ef- 
ficiency. 

7. Loss of sleep tends to reduce willingness to work rather than ability 
to work. 

8. Alcohol is usually a depressant even though it may seem like a 
stimulant. 

9. Caffeine, on the other hand, is a stimulant that can increase per- 
formance slightly. 

10. In general, smoking has little if any effect on ability to perform most 
tasks, 
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US grow up so engrossed in 
studying the gadgets of our mechanized 
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of the sun—you will find that the total 
range of intensities to which the human eye 
can respond is something of the order of 
100,000,000,000,000:1. The average person, 
moreover, can see several hundred thousand 
different colors, Truly, then, we have in the 
eye an extraordinary instrument. Indeed, 
there are scarcely any physical instruments 
which approach the total range of sensitivity 
of the human eye. 

The eye also renders remarkable psycho- 
logical service. It is our major source of 
contact with the world, and the person who 
is deprived of his sight has suffered a severe 
and irreparable loss. Not only do we learn 
about objects through our eyes, but we also 
get most of our ideas by way of them. Con- 
sider the wealth of information which is 
contained in your college library, all de- 
signed for assimilation through the eyes. So 
our eyes are instruments of extraordinary 
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delicacy, sensitivity, and usefulness—instru- 
ments which should excite our wonder and 
admiration. 


|| THE STIMULUS FOR VISION 


Before we can understand how the eye 
works and how we sense the visual world, 
we need to consider the physical stimulus 
for vision. If you were asked what you see, 
you would probably say that you see light. 
This is true—you do see light. But we must 
distinguish between the physical stimulus 
that excites the eye and the psychological 
sensation of light that you actually experi- 
ence, First we shall consider some of the 
physical properties of light. 

Electromagnetic radiation. We see ob- 
jects either because they emit radiant en- 
ergy or because radiant energy is reflected 
from them. This energy, which physicists 
call electromagnetic radiations, consists of 
electric charges moving through space at 
approximately 186,000 miles per second. It 
is difficult to explain just what these charges 
or electromagnetic radiations are like, but 
it is conventional and convenient to talk 
about them as though they traveled in 


Chapter 18 


waves. It is also possible to measure and 
classify radiant energy in terms of the dis- 
tance from the peak of one wave to the 
peak of the next, that is to say, in terms of 
wavelength. Some electromagnetic radia- 
tions have wavelengths as short as 10 tril- 
lionths of an inch (the cosmic rays), some 
have wavelengths of many miles (radio 
waves), and there are all sorts of wave- 
lengths in between (Figure 18.1). The en- 
tire range of all possible waves is called the 
electromagnetic spectrum. 

Visible radiant energy. Although all 
radiant energy—all wavelengths of the elec- 
tromagnetic spectrum—is very much the 
same physically, not all of it is visible. Some- 
where in the middle of the spectrum, be- 
tween 16 and 32 millionths of an inch in 
length (Figure 18.1), are the wavelengths 
that we can see, and these are known as 
the visible spectrum. Because the word 
"Tight" implies seeing, it is only these . 
lengths that are called light or light waves. 
Scientists use a metric scales rather than 
inches and feet, however, to express length, 
so the visible spectrum of wavelengths is 
said to extend from about 400 to 800 mil- 
limicrons (my). A micron is one millionth 


Fig. 18.1. The electromagnetic and visible spectra. Electromagnetic waves have a spectrum from 


as short as 1071“ meters to as long as 10° meters. The part of the spectrum that is visible and is 
called light is only a tiny fraction in the neighborhood of 107% meters. 
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Fig. 18.2. All the colors of the 
Visible spectrum are produced 
when a prism is used to break up 
white light into its components. 
(From Bustanoby, J. H. Principles 
of color and color mixing. New 


York: McGraw-Hill, 1947.) 


of a meter and a millimicron is one thou- 
sandth of that. 

As Isaac Newton discovered in 1666, it 
Is possible to break the visible spectrum up 
into its component wavelengths. The trick 
for doing that is to pass a beam of sunlight 
e a triangular glass prism (see Figure 
8.2), because such a prism bends short 
Wavelengths (which appear violet) more 
e long wavelengths (which appear red). 
bs n 8 fact, spreads all the wave- 
8 7 is a a broad band so that we can 
е (me cach wavelength in a bun- 
н bs tach wavelength of the visible 

nas a characteristic color. 


THE EYE AND HOW 
IT WORKS 


In certai 
i respects, the eye looks and be- 
aves like a camera (Figure 18.3). Both 


the eye and a camera arc essentially dark 
chambers which admit light through an 
opening in front. Immediately behind the 
opening in each case is a lens which focuses 
images of outside objects onto the rear sur- 
face. The surface on which the image is 
projected in the eye is called the retina; in 
the camera, it is the photographic film. 
Both the camera and the eye can be ad- 
justed to control the amount of light falling 
on this surface. To control light entering a 
camera, the photographer adjusts the dia- 
phragm in front of the lens. When he en- 
counters too much light, he “stops down” 
a, and when light is relatively dim, 


the came 
he increases the size of the opening in the 
diaphragm. The eye, however, has its own 
automatic (reflex) mechanism for making 
such an adjustment. Its diaphragm is the 
iris, which is the colored part of the eye; 
this iris controls the size of the aperture, 
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known as the pupil, which admits light to 
the cye. In dim light, the iris expands the 
pupil, thus increasing the amount of light 
passing through it; in bright light, the iris 
contracts the pupil, thus reducing thc 
amount of light admitted. This adjustment 
permits a person to see in dimmer and in 
brighter illuminations than would otherwise 
be possible. You can easily observe the ad- 
justment by having a person close his eyelids 
for a while and then open them. The nor- 
mal pupil has a maximum range of adjust- 
ment of 2 to 8 millimeters in diameter 
—corresponding to a sixteenfold change in 
area, 


Fig. 18.3. The eye likened to a camera. In both the 
eye and a camera the image is focused by a lens and 
is upside down and reversed on the photosensitive sur- 
face. In the eye this surface is called the retina. The 
part of the retina where vision is clearest is the fovea; 


the part where the optic nerve leaves the eye is the 
blind spot (see Fig. 18.22). 
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Inverted retinal images. From Chapter 
7, you may remember that images on the 
retina are inverted and turned around from 
right to left. This is the case in both the 
camera and the eye, because the rays of 
light come to a point and cross in the lens 
of the eye. This fact can be proved by the 
following simple demonstration: Punch a 
small hole (not more than 14 inch in di- 
ameter) in a large piece of paper. Make sure 
that the edges of the hole arc clean and 
not frayed. Hold the piece of paper about 
3 or 4 inches in front of one eye and look 
through the hole at some distant object. 
Now take a small card and move it slowly 
between your eye and the hole in the paper. 
If you move the card upward very carefully 
and slowly to intercept the rays of light be- 
tween your eye and the hole, you will ac- 
tually see the hole being’ covered from 
above. If you move the card fron above 
downward, you will see the hole being cov- 
ered from below. 

Structure of the eye. Although it is help- 
ful and instructive to compare the eye with 
the camera, this comparison must not be 
pushed too far. A closer look at the eye 
reveals an organ of enormous complexity 
—so complex that the drawing in Figure 
18.4, which is complicated enough, shows 
only its essential features. Unlike the cam- 
era, the eye is a roughly spheroidal organ. 
Its walls consist of three separate layers: 
the sclerotic coat, the choroid coat, and the 
retina. The first and outer layer, the sclerotic 
coat, is a tough fibrous material that pro- 
tects the eyeball and maintains its shape. 
In the front of the eye, this sclerotic layer 
becomes transparent and bulges out to form 
the cornea. Underneath the sclerotic layer 
is the choroid layer, which corresponds 
roughly to the opaque backing on a photo- 
graphic film or to the blackening on thc 
inside of a camera. This dark layer absorbs 
stray light in the cycball and prevents light 
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Fig. 18.4, The anatomy of the 
eye. The principal parts of the 
eye are shown, For further ex- 
planation, see text. 


from entering the eye except through the 
cornea and lens. The retinal layer, the inner- 
most layer of the eyeball, as we have said, 
is like a photographic film, for it is the 
Sensitive organ that enables us to see. The 
interior of the eye, finally, is divided into 
two chambers: a small one in front of the 
lens, between it and the cornea, and a large 
one behind the lens, the main chamber of 
the eye. These chambers are filled with 
gelatinous fluids sometimes called humors. 
Rods and cones. Because the retina is 
the sensitive organ for secing, it deserves a 
closer look than the other structures of the 
che. If we examine it with a microscope, 
ni Can see that it is made up of extremely 
as of two basic types—rods and 
- ligure 18.5 depicts these two cells. 
Шр en see, rods are cylindrical in shape, 
s D, Cones are rather tapered. Our 
Been mem is that the eye contains be- 
mi 9 UD and 125,000,000 rods, 
ma. D. 6,300,000 and 6,800,000 
did m is tremendous number of rods 
mah es, however, does not spread uni- 
ERU the entire retina. Rather the 
cilea © most numerous in a highly spe- 
Tegion of the retina known as the 
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Pupillary opening 
Aqueous humor 


Suspensory 
ligament 


Vitreous 
humor 


Fovea 


fovea, and the rods occur most frequently 
about 20 degrees away from the fovea. 

Connections of the cones and rods. From 
the rods and cones, tiny nerve fibers stretch 
into the retina and make connections with 
still other types of cells: bipolar, horizontal, 
and ganglion cells. From the ganglion cells 
come the fibers which make up the optic 
nerve. The connections of these various cells 
are so enormously complex that micro- 
anatomists have been able to trace out only 
some of the more obvious ones, and physi- 
ologists can only surmise what function 
these cells serve. From the psychologist's 
standpoint, this network of connections al- 
lows a good many possibilities for explain- 
ing some of the curious visual phenomena 
that we shall discuss later. Figure 18.5 
shows a diagram of some of these nervous 
connections in the retina. 

The fovea. The fovea is the part of the 
retina that we use most in looking at ob- 
jects, and it therefore deserves special at- 
tention. The fovea is the region of most 
distinct vision. When we want to see some- 
thing very clearly, we naturally turn our 
head and eyes so that an image of the ob- 
ject falls on this part of the retina. 
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Mother Nature took some special pains 
when she designed this part of the eye. In 
the first place, the cones in the fovea are 
much longer and more slender than those 
in the periphery of the eye. In fact, foveal 
cones look something like rods. Because 
they are smaller, many more of them can 
be packed into the small foveal area. A 
second interesting feature of the foveal 
cones is that they have their own individual 
nervous connections with the optic nerve— 
they have “private lines" to the brain.* 
Outside the fovea, however, several cones, 
or several rods and cones, are usually linked 
together into common nerve pathways. 
Rods, in fact, never have private connec- 
tions; there are always groups of them dis- 
charging into single nerve pathways. 

A curious feature of the retina is that 
the receptors point backward. Consequently, 
when an image of some object is brought 
to a focus on the retina, the light must 
travel through all the nerve fibers and cell 
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photosensitive cells. These intervening lay 
ers are rather transparent, but they undoubt 
layers of the retina before it arrives at the 
edly blur the image a little. They do less 
blurring in the fovea than elsewhere in the 


retina because they are pushed to the side 
in the fovea, 

In Figure 18.4 is a part of th 
labeled the blind spot. 
which fibers of ganglion cells leave the 
retina, forming the optic nerve which con 
nects with the brain. The spot is blind be- 


retina 


"his is the point at 


cause it lacks both rods and cones. Later 
in this chapter we shall have more to say 
about the blind spot. 

Accommodation. In most came one 
adjusts the focus for objects at different 
distances by moving the lens back and 
forth. The lens of the eye does not work 
this way; rather it changes its shape to focus 
at different distances. Such char 


termed accommodation. They consist ofa 


ges ure 


thickening or thinning of the lens which 


Fig. 18.5. A schematic diagram of 
the cells of the retina. At the top 
are the sensory cells, the rods and 
cones, These connect with bipolar 
cells, which connect in turn with 
the ganglion cells. Fibers of the 
ganglion cells make up the optic 
nerve. Note the many interconnec 
tions, especially those of the hori- 


zontal and ganglion cells 


NERVE IMPULSE al $$ 
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Fig. 18.6. The accommodation of the lens. The lens flat- 
tens fo focus images of objects far away, and it fottens 


fo focus on nearby objects. 


is controlled by a muscle known as the 
¢iliary muscle. This muscle, which is at- 
tached to ligaments that suspend the lens 
in place, so contracts and relaxes that the 
lens becomes thin and flat to focus the 
eye on far objects and becomes thick and 
curved to focus it on near objects (Figure 
18.6). 

Shape of the eye. By looking around at 
the number of people who wear glasses, one 
Gin get a fair notion of the proportion of 
the population who have ocular defects of 
One sort or another. Of course, there are 
Several reasons why this is not a good way 
to collect statistics. Many people who 
should wear glasses do not, some people 
Wear glasses only part of the time, and some 
People, like actors and actresses, wear con- 
HOt lenses, which are hard to spot. At any 
tite суе doctors estimate that one-quarter 
lo one-third of the adult population cither 
Should or does wear glasses to correct ocular 
defects. These defects are largely a matter 
Of the kinds of eyes people are born with, 
ss eye defects tend to run in families. As 
inherited characteristics, they are as much 
part of a person's physical make-up as his 
height, hair color, or eye color. 

The ocular defects whose effects in vision 
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can be corrected by glasses are of two gen 
eral varieties: a distortion of the shape of 
the eyeball, and irregularities in the lens 
Although eyes are amazingly constant in 
shape, it does not take much distortion in 
shape to make them imperfect optical in 
struments. In some cases, the over-all length 
of the eyeball is a little longer or shorter 
than it should be, and in other cases the 
curved surface of the cornea is a little too 
flat or too curved, 

Farsightedness. About two-thirds of the 
people in America can sec all right at a 
distance of 20 feet or more. For that rea 
son it is possible to put blackboards at the 
front of classrooms in school, signposts at 
considerable distances along roads, and 
seats far back in theaters. Some people, 
however, are pathologically farsighted, that 


Fig. 18.7. Farsightedness and nearsightedness. In the 
normal person (top) the image is focused on the 
retina, The farsighted person (middle) hos on eyeball 


that is too short and focu: images on o plane behind 
the retina. The nearsighted person (bottom) has on 
eyeball that is too long and focuses images in о plane 


in front of the retina. 
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is to say, they cannot sce things that are 
very close (Figure 18.7). Usually their 
trouble is that the eyeball is too short. Con- 
sequently when a farsighted person wants 
to look at an object that is close by, he 
must accommodate appreciably more than 
the normal person in order to bring the 
object to focus on his retina. If his eyeball 
is markedly shorter than normal, he may 
be quite unable to produce enough accom- 
modation to obtain a focus. At best, in such 
extreme cases, a book 30 inches away al- 
ways looks fuzzy. If such a person reads for 
several hours at a time, the prolonged strain 
of accommodating—that is, of contracting 
the ciliary muscle—may bring on severe 
headaches and a variety of other symptoms 
which are collectively called eyestrain. 
Nearsightedness. We encounter a con- 
dition that is exactly the reverse in near- 
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Fig. 18.8. The near point of vision depends on age. 
The near point of vision is the nearest distance one 
can hold, say, a printed page and still see it clearly. 
This point increases with age. At 50 years of age, it 
averages 15 inches; at 60 years, 39 inches. 
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sightedness. Here the difficulty is usually 
an abnormally long eyeball. For a person 
suffering nearsightedness, nearby objects 
come to focus on the retina with little or 
no accommodation in the lens, but the lens 
cannot flatten enough to compensate for 
the long eyeball and bring far objects into 
focus, 

Oldsightedness. This goes by the techni- 
cal name of presbyopia, but it is also called 
oldsightedness because it is characteristic 
of old people. In short, it is a farsightedness 
that comes on with advancing age. You 
can easily observe it in the way older people 
usually hold a newspaper far out in front 
of them to read. Such farsightedness is due 
to a hardening of the lens of the eye. This 
hardening process begins almost at birth 
and progresses throughout life. We can, in 
fact, guess the age of a person with rather 
good accuracy simply by measuring the 
maximum accommodation that he can ac- 
complish with his lens. If you would like 
to check this, have someone you know close 
onc eye and hold this page at arm’s length 
in front of the other eye. Now have him 
bring it slowly toward his eye and stop when 
the print begins to blur, Then measure the 
distance between his eye and the book; this 
distance is called the ncar point of vision, 
and from it you may estimate your subject's 
age by using Figure 18.8, Unfortunately 
there were two points we could not get into 
this figure because they are so far to the 
right of the other points: the near point for 
fifty-year-olds averages 15 inches, and for 
sixty-year-olds it is 39 inches, Figure 18.8, 
however, works only for people who have 
normal eyes to start with, and naturally 
nearsighted or farsighted people give differ- 
ent results. 

Astigmatism. Another very common de- 
fect of the eye is astigmatism. This is usu- 
ally an irregularity in the surface of the 
cornea, in which the cornea does not have 
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Fig. 18.9. A chart used to test for astigmatism. The 


astigmatic person usually finds that some of the sets 
of three lines are clear and sharp, but that others 
blur and fuse into a single blob, (American Optical 
Company.) 


equal curvature in all directions. As a con- 
Sequence, the astigmatic person sees lines 
oriented in certain directions as out of focus 
and others oriented in other directions as in 
focus. This fact is utilized in test charts that 
are commonly used to detect astigmatism 
(Figure 18.9). When an astigmatic per- 
son looks at such charts at a proper dis- 
tance, he reports that some lines are sharp 
E that others appear to run together and 
sc. 

Fortunately, all the optical defects that 
we have just described—farsightedness, 
ш Elitedness, oldsightedness, and astig- 
D. 'sm—are easily corrected with the right 
Inds of glasses, 


Шоо, AND BRIGHTNESS 


s са we need all our visual abilities 
E. н ectively with our visual world, 
E ity us sce color is probably the one 
» ^ vd impressive and the one we en- 

most. Color is all around us in our nat- 
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ural environment, and man has taken the 
trouble to invent machines and dyes that 
add an impressive array of colors to almost 
every feature of daily life—ncon signs, 
paints, fabrics, wallpaper, etc. Without the 
eye's ability to discriminate many tints and 
shades, we could not appreciate all this 
color. So it is interesting to consider how 
we perceive colors. 

Classification of colors. Imagine that you 
were stranded on a desert island, or some 
place where you had plenty of time on your 
hands, and that by some peculiar coinci- 
dence you came upon a trunk in which you 
found thousands of samples of every con- 
ceivable color. To while away the time you 
might decide to sort out all the samples 
into those that are alike and those that are 
different and to arrange similar colors next 
to each other. You would need a lot of 
time, because you would find that you could 
discriminate thousands of colors, and it 
would take a long while to arrange them in 
any orderly pattern. But you could do it, 
and you would find, in the end, that it 
takes only three kinds of perceptions to ar- 
range all the color samples. These are the 
perceptions of hue, of saturation, and of 
brightness. Because these perceptions are 
important, we shall explain them in detail 
and show how they can be used to classify 
all possible colors. 

Hue. This is what most people have in 
mind when they speak of a color. They 
mean that the color is blue, yellow, red, 
green, or some shade in between. On your 
deserted island, probably the first thing you 
would do in trying to sort out colors would 
be to group them into a few piles—one for 
each of the common colors. You would 
soon find, though, that some of the blues 
would shade toward the reds and thus be 
classified as purple, whereas some would 
shade toward the greens. Some of the yel- 
lows would look reddish or orange, and 
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some would look greenish or chartreuse. So 
you would discriminate more and more 
hues. Continuing your sorting, you would 
end up with many samples of hues in be- 
tween green and yellow, yellow and red, 
red and blue, and blue and green. In short, 
you would have to arrange all your samples 
in a circle in order to have hues that are 
similar, yet slightly different, sitting. side 
by side. Thus we can classify all colors ac- 
cording to hue, and a circle represents an 
orderly arrangement of all the hues we can 
perceive. 

Saturation. Once you had all your sam- 
ples arranged in a circle, however, you 
would still notice differences among samples 
of the same hue. You might, for example, 
have several samples of red that were per- 
ceived as “pure red.” Since you would not 
be able to perceive that one sample was any 
more yellow or any more blue than the 
other, you would have to admit to yourself 
that each had exactly the same hue, Yet you 
would probably notice that these samples 
of red differed in amount of red. One sam- 
ple might seem to have a lot of red and 
another a barely detectable amount. This 
difference in amount of color, as distin- 
guished from the huc of a color, we call 
saturation, 

To arrange samples according to their 
saturation, you would probably find it con- 
venient to consider the circle of hues as the 
rim of a wheel. Then you could make 
spokes of the wheel by taking samples of 
the same hue and putting samples of low 
saturation toward the center of the wheel 
and those of high saturation toward the 
outside, When all the samples had been 
arranged in order, you would end up with 
something like the pattern in Figure 18.10. 
In the very center would be a sample that 
had no hue or color of any kind; it would 
be plain gray. To your left would be the 
red hues increasing in saturation, and to 
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your right the green hues also increasing in 
saturation; similarly on the top would be 
the yellow hues, and more or less on the 
bottom the blue hues. If your samples 
were arranged in equal steps of saturation, 
that is to say, equally increasing amounts of 
the respective colors, you would no longer 
have a wheel with a rim. For, as you see in 
Figure 18.10, there are many more steps of 
saturation in the reds and purples than 
there are in the yellows and greens. You 
would, at any rate have succeeded in clas- 
sifying colors according to two kinds of 
perceptions, one of hue and the other of 
saturation. 

Brightness. But the job would not be 
done. Even after arranging all the samples 
as spokes radiating out from a common 
center, there would still be differences in 
samples having the same hue and the same 
saturation, If you studied these di! erences 
closely, you would perceive the to be 
differences in brightness or lightness. One 
sample would appear to be very dark, even 
though it had some hue and saturation; 
another would appear very light, even 
though it too had hue and saturation; and 
other samples would fall in between on à 
scale of grayness or brightness. So you 
would have a third dimension of your per 
ception of colors. 

To represent this, a single surface on the 
ground would no longer do. You would 
have to build some shelves, if you could, 
and lay out circles and spokes on each 
shelf. The bottom shelf would be for the 
darkest colors—the ones of very little 
brightness—and it would have only a few 
samples on it because it is not possible to 
have very much saturation with so little 
brightness. The top shelf would have the 
lightest colors—the ones of very high 
brightness—but this too would have only 
a few samples around it because colors can- 
not become highly saturated when the 


Fig. 18,10, Two pages from the Munsell Book of Color 
illustrating the hue, saturation, and brightness of col- 
ors. The page above shows colored samples all of the 
tome brightness (value 5/ in Munsell terminology). 
They vary only in hue and saturation (chroma in 
Munsell terminology). The reddish sample at the top 
Of the vertical column is designated оз 1ORP 5/10. 
The poge below shows samples that all, except for 
the first column, have the same hue (5.0 Red in the 
Munsell system). They differ only in brightness or in 
taturation (value and chroma respectively in Munsell 
terminology). A very useful feature of the Munsell 
Mom is that it provides a standard nomenclature 
for all the colors. For example, the red sample on the 
right of the top row (at the lower right of the page) 
is designated as 5.0 R 8/4, 
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brightness is too high. The intervening 
shelves would represent colors whose bright- 
ness is in the middle range. These would 
have more samples on them because the me- 
dium brightnesses are the ones that can be 
most highly saturated, Figure 18.10 illus- 
trates colors which have the same hue, but 
vary in lightness and saturation. 

The color solid. Having classified all your 
samples in the three dimensions of hue, 
saturation, and brightness, you would find 
that you had completed the job. There 
would be no other kind of differences that 
you could perceive in your samples, for 
these three dimensions are sufficient for 
classifying all colors. In a crude way, you 
would have built up what color scientists 
call a color solid, which is a way of repre- 
senting all the colors we can see (Figure 
18.11). In this solid, the axis running up 
and down through the solid represents 
brightness, the direction of a color in a 
circle around the axis represents hue, and 
the distance along the radius away from 
the upright axis represents saturation. 

Munsell system. In our hypothetical 
example, you might construct a color solid 
to while away your time, but the scientists 
who devised it were doing more than that. 
They gave us, in fact, some scales of meas- 
urement that have many practical uses, 
Because color plays such an important part 
in our modem society, we are continually 
faced with problems of specifying and 
matching various colors. Paint manufac- 
turers and dyemakers, for example, must 
be able to reproduce their colors quite ac- 
curately year after year, even when meth- 
ods of manufacture and materials change. 
The color solid gives us a way of accurately 
specifying any particular color in terms of 
all three essential dimensions. 

To use the color solid in a practical way, 
Albert H. Munsell many years ago proposed 
a system of numbers to be assigned to each 
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of the three dimensions, and his system 
has been widely adopted and used com- 
mercially, To standardize it he prepared the 
Munsell Book of Color, which shows colors 
arranged in steps like those you sclected 
in the imaginary desert island experiment. 
In his book, numbers are given for each 
sample of color, and thus people can use 
the book to specify accurately any color 
they desire. So, instead of ordering “а light 
pinkish-red paint of medium saturation" 
which means different things to different 
people, you can order 5.0 К 6/6—if you 
know how to use the numbers—and the 
paint manufacturer can look this up in the 
Munsell book and know exactly what you 
mean. Photographs of two pages from the 
Munsell Book of Color appear in Vigure 
18.10 and illustrate the scales of ıumbers 
assigned to hue, saturation, and brightness. 

Complementary colors. The colors onc 
sees in real life are made up of large num. 
bers of different wavelengths. The average 
person, in fact, practically never has à 
chance to see a single wavelength. Percep- 
tions of color, nevertheless, are very simple, 
and we never have the impression that 
anything we sce is a mixture of three or 
four or many wavelengths. From this fact 
we may infer an important characteristic 
of the human eye: it is not an instrument 
that analyzes light, as some physical in- 
struments do, but rather an instrument 
that integrates and mixes the effects of 
lights of different wavelengths. 

To study the mixing that gocs on in the 
eye, all we need to do is obtain some in- 
struments for presenting people with dif- 
ferent combinations of different wave 
lengths. Newton did this as early as 1666 
and discovered some laws of color mixture 
that are just about as good today as they 
were in his time.* Newton first mixed many 
wavelengths from the spectrum in roughly 
equal proportions, and this mixture, he 
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, people perceive as white, He also 
"found, however, that people see white too 
"when only two wavelengths, selected from 
е appropriate parts of the spectrum, are 

"mixed together. In this way he discovered 
‘the law of complementary colors. 

д Jaw is very simple. For each hue 
‘that we can perceive, there is some other 
ue that, mixed in the proper proportion 
with it, will cancel out all hue and give us 
а perception of white or gray varying only 
‘in brightness. Red, for example, is the com- 

plementary for blue-green, and greenish- 
‘blue is the complementary for yellow. We 
‘must, however, be very exact about the 
matter and sclect а particular wavelength 
of red, say, 640 millimicrons, and for that 
— Where is a particular complementary wave- 
k in the blue-green, which happens to 
be 494 millimicrons. The best way to see 
all combinations of complementary colors 
is to refer to the notion of a color circle 
and to note the wavelengths that produce 
cach of the hues on the circle, When the 
hues have been correctly arranged on the 

Circle, as in Figure 18.12, any line drawn 
through the center of the circle will connect 
Complementary wavelengths. Any pair of 
complementaries, when mixed together, can- 
Cel out all hue and saturation, leaving only 
“neutral gray. 

In Figure 18.12, you will note that a 
great many wavelengths have no comple- 
Mentaries. These arc the ones that lie 
along the edge of the shaded sector. The 
denon for this is that in making a circle 
Out of the spectrum of wavelengths we 
EM" à gap between the reds and the 

ucs, The gap, however, is in wavelengths 
and Aot in perception, for this portion of 
е represents the purples, which are 

Ке hues and can have high saturations. 
» purples do not correspond to any set 
"ra wavelengths, and to “make” them 

Must combine the blue and the red 
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wavelengths, This region of the color 
circle, you will notice, is opposite the green 
and yellow-green region of the spectrum. 
Thus purple is the hue that is complemen- 
tary to green, but since it takes red and 
blue wavelengths mixed to make purple, it 
takes a similar combination of them to 
make a complementary of the correspond- 
ing green wavelength. 

Psychologically pure colors. In Figure 
18.12 four "pure" colors are indicated on 
the circle. Pure green is that green that 
has no trace of blue or yellow in it, Pure 
yellow is that yellow that has no trace of 
red or green in it. And so on. Different 
experimenters get slightly different. values 
for the pure colors, and the ones shown in 
Figure 18.12 were measured by Dimmick 
and Hubbard, Most people think that the 
spectral colors even at the longest wave- 
lengths are a little too yellowish to be 
called pure red. 

Color mixture, What will happen if, in 
mixing wavelengths, we do not use wave- 
lengths that аге complementaries of each 
other? This is a question that is rather 
practical, for in everyday life we seldom 
have lights that are pure enough in wave: 
length to make complementary matches, 
and if we do they will seldom be exactly 
the right wavelengths to match, The answer 
is that the mixing of any two hues that are 
not complementaries results in a hue that 
lies in an intermediate position on the 
color circle. We can, in fact, find approxi- 
mately the resulting huc by drawing a line 
connecting the two hues that are mixed 
and then making a point on the line that 
represents the proportions in which they 
are mixed. Thus if we mix a yellow and a 
green, we may draw a line between their 
respective positions on the circle, and if we 
have mixed one part of green with two parts 
of yellow, we mark off one-third of the dis- 
tance on that line from green to yellow. 
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This point now designates the spoke which 
in turn indicates the resulting hue. If one 
wants to know what will happen when he 
mixes any two wavelengths, he can use 
this procedure to figure it out from the 
color circle. 

It will occur to some students who have 
had occasion to mix paints that the rules 
for mixing wavelengths do not seem to be 
the same as those for mixing paints. That 
is true, The perception of a mixture of yel- 
low and blue wavelengths, for example, is 
gray or white, but the perception of a mix- 
ture of blue and yellow paints is green. 
Why? 

Paints do not emit light; they reflect it. 
They never, however, reflect all the light 
that strikes them. If they are colored, they 
absorb some wavelengths, and it is the re- 
Maining ones that give them their color, 
For example, yellow paint generally absorbs 
Violet and blue wavelengths; it reflects some 
green and red, somewhat more yellow- 
Breen and orange, and a lot of the yellow 
Wavelengths. Blue paint, on the other 


Fig. 18.12. The color circle. This 
diagram shows the arrangement 
of various hues and their cor- 
responding wavelengths on a cir- 
cle. Points opposite each other on 
the unshaded sectors represent 
fomplementary hues. Those on the 
thaded sectors have no comple- 
mentary wavelengths in the visi- 
ble spectrum, 
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hand, absorbs red, orange, and yellow wave- 
lengths while reflecting the yellow-green, 
green, blue, and violet ones. When these 
two paints are mixed, the result is one of 
subtraction as well as addition. Each of the 
paints absorbs its part of the spectrum, and 
what is left to reflect depends upon both 
the absorption and the reflectance of the 
two paints. In the case of yellow and blue 
paints, most of the reflected wavelengths 
are green, Consequently the rules for the 
color mixing of paints do not violate the 
rules of color mixture we gave carlier. 
When one mixes paints the important 
thing is to figure out what wavelengths 
finally reach the eye. 

Color sensitivity of the retina. It is the 
retina, of course, that is sensitive to light, 
and it is through the functioning of the 
retina that we perceive color. It is ap- 
propriate, therefore, to say something about 
the retina's role in color perception. 

First and foremost is the fact that the 
cones are the receptors for color. A few 
scientists have recently voiced the opinion 


yellow-green 
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that rods may take part in the process, but 
the overwhelming weight of evidence and 
opinion favors cones as the exclusive recep- 
tors for color. Since this is not a textbook 
in physiology, we shall not try to prove this. 

We have good reason to believe, more- 
over, that we are able to sce color because 
there are three or more different kinds of 
cones, each especially sensitive to certain 
regions of the visible spectrum. The most 
famous of the three-receptor theories of 
color vision is that proposed both by 
Young and by Helmholtz in the nineteenth 


century.’ Their theory was that one recep- © 


tor is especially sensitive in the red region, 
another in the green, and another in the 
blue. Our perception of color, then, would 
depend on the combination of receptors 
stimulated by any particular light. Modern 
physiologists have recently been able to 
record impulses from cells in the retina 
during its stimulation by different wave- 
lengths of light. They have provided good 
proof that individual receptors in the 
retina do respond to relatively small regions 
of the visible spectrum, Their data, more- 
over, make us suspect that there are more 
than threc different kinds of receptors, but 
they have not yet settled the question of 
the number of color receptors or the exact 
way in which receptors work to enable us 
to sce color. 

Опе of the ways of telling that there are 
different receptors in color perception is to 
study color perception in different parts 
of the retina. Such a study yields some 
rather curious facts. In the fovea, for in- 
stance, there is a small region that is blue- 
yellow-blind. This is only about М degree 
in size—a scant %o millimeter—so it is 
no wonder that people are not aware of its 
existence. Within this region, people see 
only reds, grecns, or some combination of 
them. So the receptors for red and green 
perception arc apparently all right but 
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those for yellow and blue are either missing 
or less numerous than they are outside of 
the region. 

In the region outside the yellow-blue~ 
blind area, color perception is normal in 
people with normal vision and the princi- 
ples we have explained apply. If, however, 
one carefully explores the retina at differ 
ent distances and in different directions 
from the fovea, he can sce that color per- 
ception is not uniform throughout the en- 
tire retina. Instead he will be able to con- 
struct a map of the color zones of the 
retina (Figure 18.13, page 466). There you 
will see that the ability to perceive red and 
green is confined to a relatively small area 
of the retina, The area in which we can sce 
yellow and blue is appreciably larger and 
extends well into the periphery of the 
retina. Beyond this area, however, the retina 
becomes color-blind, for we can sce only 
white (brightness) and no color in the 
peripheral regions. 

You can check your own color zones by 
taking some colored pencils and moving 
them slowly from your direct line of sight 
out toward the edge of your field of view. 
If you do this carefully, you will sce the 
colors fade as you move into the “corner” 
of your суе. The color zones apparently vary 
greatly from one person to another, and 
maps of them depend on the kind of 
stimulus one uses to measure them. The 
maps in Figure 18.13, however, give а 
general idea of what they are like. 


[| COLOR BLINDNESS 


About one person in 25 is color-blind, 
and this defect is likely to influence his 
everyday behavior in many small and large 
ways. Some women, for example, can wcar 
only one particular shade of lipstick, be- 
cause if they use any other shade they 
cannot sce lipstick smears on their clothes. 
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А colorblind house painter once ruefully 
told us that he had to repaint half a house 
because the color he had used on one side 
of the house did not match the other. 
Some color-blind chemists have to rely on 
their laboratory assistants to identify colors 
in flame tests of metallic substances, and 
some clectronic technicians cannot match 
strands of wire by their color codes. 

What is color blindness? It is certainly 
not the inability to identify a color by a par- 
ticular name, for that is a question of lan- 
guage. Nor is it actually blindness. Most 
colorblind people are not really blind to 
color. They can usually see a great many 
colors, but they confuse certain critical ones. 

It was John Dalton, the author of the 
atomic theory in chemistry, who clearly 
recognized this fact and presented one of 
the earliest and best scientific accounts of 
the defect. Dalton himself was so color. 
blind that when Oxford University con- 
ferred on him the scarlet gown of a doctor 
of civil laws, the scientist wore the gown 
everywhere for several days, not realizing 
that he presented such a conspicuous ap- 
pearance. This greatly astonished his 
friends, who knew he was a Quaker and was 
supposed to wear the somber garb of that 
sect. In 1794, at the age of twenty-cight, 
Dalton described to the Manchester Liter- 
ary and Philosophical Society his sensa- 
tions of color. This classic description of 
color blindness caused the defect to become 
known for more than a century afterward 
as Daltonism. He said: 


All crimsons appear to me to consist chiefly of 
dark blue; but many of them seem to have a 
tinge of dark brown. I have seen specimens of 
crimson, claret, and mud which were very nearly 
alike, . , , The colour of a florid complexion 
appears to me that of a dull, opake, blackish 
blue, upon a white ground. . . . Blood appears 
to me . . . not unlike the colour called bottle 
green. . . , There is not much difference in 
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colour between a stick of red sealing wax and 
green, 


Reduced to essentials, color blindness is 
a defect that makes a person unable to tell 
the difference between two or more colors 
that most other people can easily dis- 
tinguish. It is not, as is commonly sup- 
posed, a single type of deficiency, There are, 
on the contrary, several varieties of color 
blindness, and for each kind the defect 
exists in varying degrees. 

Total color blindness. "Total color blind- 
ness, known more technically as achro- 
matism, is extremely rare, Only about a 
hundred cases of it have been described in 
the whole history of visual science. To the 
totally color-blind person—who usually 
has other visual defects as well—the world 
looks like a black and white photograph. 
He can distinguish among white, black, 
and gray of various intensities, but he does 
not see colors as such. 

Two-color vision. By far the most com- 
mon kind of color blindness is two-color 
vision, known as dichromatism.’ For people 
with this defect, color perception is essen- 
tially reduced to two hues: the yellows and 
the blues, Most: of them confuse reds, 
greens, and yellows of certain shades with 
one another and are unable to distinguish 
clearly among bluish-greens, blues, and vio- 
lets. ‘There is also a particular shade of 
blue-green that dichromats confuse with 

. They never, however, confuse the 
yellows and blues. 

Among the dichromats, visual scientists 
distinguish two principal varieties. One 
group has a defect only in color vision, not 
in brightness vision. ‘This group, known as 
deuteranopes, can make all the brightness 
discriminations called for in the color solid, 
Only the ability to distinguish red and 
green hues is lacking. A second group, 
called protanopes, cannot perceive bright- 
ness in the red region as well as normal 
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sex chromosomes, of which each man and 
cach woman has a pair. This kind of genetic 
linkage results in some rather involved 
pedigrees. A color-blind man who marries 
а normal woman with no defective genes 
will have normal children, All his daugh- 
ters, however, will be carriers of his defec- 
tive genes and will transmit them to their 
sons, half of whom (on the average) will 
be colorblind, Thus the defect carries 
from father to grandsons through the fa- 
ther's daughters. If a woman who is a 
carrier marries а colorblind man, all the 
children—boys and girls alike—stand a 
50-50 chance of being colorblind. When 
a colorblind woman and a normal man 
mate, their sons will all be color-blind, but 
their daughters, although all outwardly 
normal, will be carriers of the defective 
genes. Consequently while about one man 
in 15 is color-blind, less than one woman 
in 100 is so afflicted. Some of these rela- 
Honships were illustrated in Figure 2.5 of 
Chapter 2. 

Awareness of color defect. During the 
Second World War, it was a common ex 
perience in Air Forces and Navy recruiting 
centers to have colorblind applicants 
emphatically deny their color blindness. 
They often would say, “What do you 
mean, Doc? I can sce colors, I've never 
had trouble with colors.” 

To the color-normal person it seems in- 
comprehensible that a man can go through 
life unaware that he is failing to see the 
tichness and variety of colors as others do. 
To understand this puzzling situation we 
must look for the explanation in several 
directions. In the first place, most color. 
blind people do see some colors. A second 
Part of the explanation is that you cannot 
appreciate a sensation if you have never 
sensed it. A man born without taste buds 
will never understand the saltiness of the 
sean or the sweetness of an apple. What is 
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the tone of a 50,000-cycle sound, above 
the range of human hearing? Or what is 


them, we never mist the fact that 


we cannot experience them. Color vision 
then, do not reveal themselves in a 
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“pink,” he will reply, “Oh, yes, it’s green. 
I see it now.” All our color names will 
satisfy him because this is a matter of learn- 
ing anyway. The difficulty is that he has 
fewer color sensations than color names 
and he is often not sure which names to 
assign to his sensations. 

Detecting color-vision defects. Usually it 
requires special tests to find out whether a 
person has defective color vision. If you 
ask him to name the colors of common 
objects, the chances are that he will give 
you the correct names. But his defect will 
show up if you take him out on a dark 
night away from all other means of identifi- 
cation and ask him to pick out yellow, 
green, and red lights at a distance. ‘These 
principles underlie many lantern tests in 
use for testing color vision. 

Another, and more satisfactory way of 
testing color vision, is with pseudoisochro- 
matic plates (sec Figure 18.14). One test, 
for example, consists of a card with brilliant 
purplish-red dots which form a numeral 
against a background of deeply saturated 
blue-green dots. A normal person can sec 
the number immediately, because its color 
contrasts so vividly with the background. 
But individuals with certain types of color 
deficiency cannot read the number, because 
to them the dots are all apparently of the 
same color. Now that you know how these 
tests work, you should be able to figure out 
why they are called pseudoisochromatic. 


a SENSITIVITY OF THE EYE 


In the beginning of this chapter, we 
described the eye as so sensitive that a per- 
son can see the flare of a match at a distance 
of 50 miles. This is true if it is a clear night, 
if the curvature of the earth does not get in 
the way, and if the eye is well dark-adapted. 
The sensitivity of the eye is indeed remark- 
able. If we measure it carefully under a 
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variety of conditions, we can learn a few 
more things about vision from it. 

Thresholds of sensitivity. There are, in 
general, two kinds of sensitivity we can 
measure. One is the least amount of light 
that a person can see, and this we call the 
absolute threshold. To measure this thresh- 
old, we present a person with a patch of 
light and vary it up and down in intensity 
until we find an intensity that he can just 
barely see. Another kind of sensitivity is 
contrast sensitivity. To measure it, we 
present a person with two patches of light 
that are different in brightness and ask him 
to say which is the brighter. Then we re- 
duce the difference until he can barely tell 
that one is brighter than the other, and 
this difference is the contrast threshold. 
Most of what we have to say here will 
concern the absolute threshold rather than 
the contrast threshold. 

Dark adaptation. Certainly everybody 
knows that the eye becomes more sensitive 
in the dark, Simply recall the times you 
have gone to a movie in the afternoon and 
found yourself unable to sce your way 
down the aisle or into your scat until you 
had waited a few minutes for your eyes to 
get accustomed to the dark. Of course 
when you come out of the dark and into a 
bright light again, your eyes light-adapt 
and lose some of their sensitivity. 

We can measure the course of dark adap- 
tation by fully adapting the сус to a bright 
light, then putting the person in the dark 
and measuring his absolute threshold over 
a period of several minutes. The resulting 
measurements will look something like the 
curve in Figure 18.15. At first the threshold 
is quite high—so high that a candle could 
be burning in a room and he would not 
know it unless he saw the flame itself. 
Sensitivity improves, however, at first very 
rapidly and then more slowly. After a half 
hour, sensitivity is 1,000 to 100,000 times 
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Fig. 18.15. A typical curve of dark adaptation. After 
а subject has been in normal or bright illumination 
for some time, he is placed in the dark and asked to 
Indicate the weakest light (threshold brightness) that 
he can see. Thresholds are taken repeatedly, minute 
after minute, and the results plotted up in a curve 
of dark adaptation. Notice the two limbs of the curve. 


greater than it had been at the begin- 
ning of dark-adaptation, Notice, however, 
that the dark-adaptation curve has two 
Segments: after an initial drop it levels out 
for a few minutes; then it drops more 
rapidly again before leveling out for good. 
What, do you suppose, is the meaning of 
these two segments of the curve? 

Keep this question in mind as vou con- 
tinue to read, for we shall answer it below. 
Р Luminosity. While we have our subject 
in the dark room and he has become well 
adapted to the dark, let us make some more 
Measurements of his absolute threshold. 
This time, however, let us test him at differ- 
ent wavelengths of the visible spectrum. 
First we find his threshold at one wave- 
length, then at another wavclength, and at 
another, until we have enough measure- 
ments to draw a curve that shows his 
Sensitivity for the whole spectrum. In mak- 
ing these measurements, however, we must 
be careful about the part of the retina the 
Subject uses in looking at the patch of light, 

use this makes a difference. 
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Suppose that for some reason—which 
will become clear in a minute—we want 
him to see the patch with the part of his 
retina that is about 20 degrees from the 
fovea. To accomplish that we can provide 
him with a small light to fixate with his 
fovea that is 20 degrees from the test patch 
of light. Then we make the desired meas- 
urements.’ In the lower curve of Figure 
18.16, you sce the kind of results we should 
obtain. The retina at 20 degrees from the 
fovea is apparently most sensitive to wave- 
lengths of about 505 millimicrons. For 
wavelengths that are longer or shorter, it is 
less sensitive. 

Having charted this curve, let us now 
dispense with the special fixation point and 
permit the subject to look directly at the 
patch. Suppose we then make another set 
of measurements of sensitivity at different 
wavelengths. This time the curve will repre- 
sent the sensitivity of the fovea, To see 
what it looks like, refer again to Figure 
18.16 and examine the upper curve in that 
figure. Notice two distinguishing features, 
Now the best measurement (the lowest part 
of the curve) is at 555 millimicrons—wave- 
lengths about 50 millimicrons longer than 
they were in the first set of measurements. 
Also note that the great bulk of the curve 
—all but the part in the red region—is 
much higher than the first curve. This 
means that the eye under these conditions 
is gencrally less sensitive than it was before. 

We chose the fovea and a position on 
the retina 20 degrees from the fovea to 
make these two sets of measurements, be. 
cause (1) cones are most numerous in the 
fovea—indced, the fovea is free of rods— 
and (2) rods are most numerous at 20 
degrees from the fovea. Hence the first 
curve we got measures the sensitivity of 
the rods and the second measures the sen- 
sitivity of the cones. Curves of this sort are 
known as luminosity functions. The upper 
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Fig. 18.16, Thresholds for seeing at different wave- 
lengths. The lower curve was obtained while the sub- 
ject was viewing a patch of light 20 degrees from the 
fovea where the rods are most numerous. The upper 
curve was obtained when the subject used his fovea 
to see with; cones are most numerous in the fovea. 
For further explanation, see text. 


one is called the cone luminosity function, 
and the lower one is called the rod luminos- 
ity function. 

From the fact that there are two lumi- 
nosity curves, one for the cones and one for 
the rods, you can infer the answer to the 
question, Why are there two segments of 
the dark-adaptation curve (see Figure 
18.16)? The first segment represents cone 
function and the second segment rod func- 
tion. The cones are not very sensitive, and 
they reach their maximum sensitivity early 
in dark adaptation, whereas the rods con- 
tinue to increase in sensitivity about 1,000 
times greater than that of the cones. 

Color perception. It is appropriate to 
revert for a moment to the subject of color 
perception. If, in securing luminosity 
functions, we ask our subject to report not 
only whether he sces the test patch of light, 
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but in addition (if he does) to indicate its 
color, we discover an important difference 
between the two curves. In the case of the 
upper curve when the subject is using his 
fovea, he can report correctly the color 
(hue) of the wavelength used in the tests. 
In making judgments for the lower curve, 
however, the subject is totally color-blind. 
Even though he is presented with single 
wavelengths, he sees them all as gray. This 
fact is the basis of the ancient saying, 
“When all candles bee out, all cats bee 
gray." And for this reason, the interval 
between the rod and cone curves is called 
the photochromatic interval—the interval 
of intensities in which we can see light but 
not colors. This fact is also rather convinc- 
ing proof that the cones are the receptors 
for color perception and that the rods are 
not. 

Purkinje effect. The luminosity curve 
may be plotted in another way (sce Figure 
18.17). Instead of putting down the abso- 
lute thresholds, we may express them in 
relative terms by taking the best threshold 
—at 505 in the rod curve and 555 in the 
cone curve—and expressing all other thresh- 
olds of each curve as percentages of the 
maximum. This turns the curves upside 
down, and it also fixes the best thresholds 
at 100 per cent. From this kind of plot we 
can see that for cone vision (that is, for 
daylight levels of light adaptation) sensi- 
tivity is relatively better in the red and 
poorer in the blue than it is for rod vision 
(that is, for twilight levels of light adapta- 
tion). 

This relative difference in the bright- 
nesses of colors was discovered more than 
a century ago by the Bohemian physiolo- 
gist Purkinje. He noticed what you may ob- 
serve for yourself if you are sitting outside 
on a warm summer night just before the 
sun sets. When the sun is still shining, the 
teds seem relatively bright as compared 
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with the greens and the blues. As twilight 
comes on, however, the reddish colors be- 
come much darker, while the blue colors 
hardly seem to change at all in brightness. 
This change in the apparent brightness of 
colors is called the Purkinje shift. What ac- 
counts for it is the shifting of the eye from 
cone functions to rod functions in the course 
of dark adaptation. 


Ш узул. ACUITY 


The objects we see in the world always 
have not only the color and brightness that 
we have been describing, but also some 
form. Sometimes it may be hard to discern 
form, as when we see objects in a fog or at 
night, but whatever we see almost invari- 
ably seems to have some form. Our percep- 
tion of form, moreover, usually has two 
aspects, size and shape. These two aspects 
are more or less independent, for objects 
of any particular shape may be large or 
small and objects of any particular size may 
have any one of a great variety of shapes. 
In Chapter 7, on perception, we treated 
size and shape in some detail, for they 
illustrate well some of the general princi- 
ples of perception. We shall, therefore, not 
consider them again. Here, however, we 
should like to study the visual capacity that 
enables us to see size and shape. This ca- 
pacity is visual acuity, which is the ability 
of а person to perceive fine differences in 
the details of the visual environment. To 
measure visual acuity, we always try to find 
Some way of stating the smallest object 
Whose shape a person can recognize when 
Presented with it in some standard situa- 
tion, There are several different ways of 
Measuring visual acuity, but they are of 
two general types: one that physicians use 
for diagnostic purposes, and the other that 


laboratory scientists use in their research 
work, 
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Eye charts. All of us, having suffered 
through at least a few physical examina- 
tions, are familiar with the physician's 
eye chart. This chart compares a person’s 
visual acuity with that of the average indi- 
vidual. It is so designed that letters of 
different sizes on the chart represent what 
the average person sees at various distances. 
On many charts, for example, the biggest 
letter can be just read at 200 feet, the next 
biggest letters are half as large and so can 
be read at 100 feet, and so on. If at 20 feet 
from the chart an individual can see what 
the average person can see at 20 feet, he 
has 20/20 vision. If at 20 feet from the 
chart he can see only those letters that the 
average person can see at 100 feet, he has 
20/100 vision, which is not so good. If, on 
the other hand, he can see those letters 
that the average person can see only at 10 
fect, he has 20/10 vision, which is excel- 
lent. 


Fig. 18.17. Relative luminosity functions. The curves 
above represent a different way of plotting the same 
data as those in Fig. 18.16. Instead of being plotted 
in logarithms, each threshold is divided into the thresh- 
old at which the eye is most sensitive. This is done 
separately, however, for the rod and cone curves so 
that the peaks of each arbitrarily become 100 per 


cent. 
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Fig. 18.18, An eye chart for testing visual acuity. This 
is similar to eye charts used by physicians for testing 
visual acuity. Look at it from a distance of 20 or 30 
feet and see how far down you can read the letters. 
Then come closer and see how much farther you can 
read, In this way, you can demonstrate that vision de- 
pends upon size of objects and the distance one is 
from them. 


Sometimes physicians prefer to usc dis- 
tance rather than size of letters as an index 
of visual acuity, For many years this was 
the case in physical examinations given by 
the U.S. Navy. In such examinations, the 
person starts walking toward the eye chart 
and continues until he can read the letters 
on it—and there is only one size of letter. 
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In expressing results of this kind of test, it 
has been the practice to put down the dis- 
tance at which a person sees the letters that 
would be seen by a normal person at 20 
feet. In either case, a person's acuity is 
compared with normal acuity at 20 feet. 

It is also possible and, in fact, desirable 
to use test objects that are not letters. Two 
such objects are illustrated in Figure 18.19, 
One is called the Landolt ring and the 
other the parallel bars. Both can be used 
with people who cannot read, because all 
they have to do is tell where the gap is in 
the Landolt ring or the direction of 
orientation of the parallel bars. Another ad- 
vantage of these test objects is that they 
are always the same in shape, whereas the 
letters of a test chart differ in size and shape 
and are not equally hard to recognize. For 
that reason, visual scientists who are inter 
ested in precise laboratory measurements 
prefer such test objects. 

Near and far acuity. In vicw of what we 
have already said about nearsightedness 
and farsightedness, you will not be sur 
prised to learn that visual acuity may vary 
with different distances. The acuity at 13 
inches, for example, may be quite different 
from visual acuity at 20 fect. Beyond 20 
feet, however, acuity appears to be fairly 
constant. To understand these facts, recall 
that the lens in the front of the cye has to 
change shape in order for the eye to focus 
near and far objects on the retina, and that 
people differ markedly in their ability to 
do this. Accommodation remains fairly 
constant, however, for objects at distances 
greater than 20 feet. 

"The fact that people may differ in their 
near and far acuity is sometimes of practical 
importance. In some industries and in 
many military situations, a person's visual 
acuity may be critical in his ability to his 
job. Fliers, riflemen, and artillerymen, to 
mention only a few of the military special- 


Chapter 18 


tics, must have good visual acuity. Machin- 
ists, needleworkers, many machine opera- 
tors, and inspectors must also have it. To 
select people for these positions, tests of 
visual acuity are frequently administered 
as part of a physical examination. If the 
job calls for good distance acuity, as in the 
case of truck drivers, it is important that 
the test be made at 20 feet or more, but if 
the job calls for good near acuity (e.g. 
toolmaking and watch repairing) it should 
be tested at distances comparable to those 
important in the job. Otherwise differences 
between near and far acuity may make the 
tests invalid. 


Fig. 18.19. The Landolt ring and parallel bars. Some letters are easi 
hat reason, the most careful 


Person may recog 
scientific studies of visual acuity mak 
that а person read. He only needs t 


whether he sees two bars or one. 


nize a letter without seeing all of its detail. For t 
e use of the Landolt ring or para 
о indicate the direction in which the 
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Retinal position. We all usc our eyes so 
much that we commonly overlook certain 
peculiarities about our seeing process and 
should never notice them if they were not 
pointed out to us. If, for example, you 
stare steadily at a letter on this page, it is 
impossible for you to read letters 2 inches 
away; or if you look at the road straight 
ahead, while driving, you will not be able 
to read most signs along the side of the 
road. From such facts we know that visual 
acuity is not nearly so good at the side of 
the retina as it is at the fov 

In Figure 18.20, you can see more pre- 
cisely how visual acuity varies with the 


Snellen 


Landolt Ring 


Parallel 
bars 


er to see than others, and a 


llel bars. Neither requires 


white space points, or 
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part of the retina used." Acuity is, of 
course, best when one looks directly at an 
object, that is, when the image of the 
object falls on the fovea. Only 5 degrees 
off the fovea, visual acuity is only half as 
good, and at 40, 45, or 50 degrees it is 
only about one-twentieth as good as it is 
at the fovea. You can see what it is at 
other positions by studying the curve in 
Figure 18.20. This distribution is similar to 
that of the rods and cones, as described on 
page 453. 

The blind spot. Before we leave Figure 
18.20, notice the part of the illustration 
that has been left uncolored. This is the 
place in the retina at which blood vessels 
enter and the optic nerve leaves the eye- 
ball, and it has no rods or cones. It is 
located about 15 degrees from the fovea, 
on the side of the retina toward the nose, 
and it is about 7 by 5 degrees in size. You 
cannot see anything in this area, and be- 
cause of that it is called the blind spot. 
Yet if you try to find this spot in your 
visual field, you probably will have trouble 
—partly because we see with one eye what 
the blind spot of the other eye blanks out 


RELATIVE VISUAL ACUITY 


asal Blind Temporal 
spot 
DEGREES FROM THE FOVEA 


Fig. 18.20. How visual acuity varies with the part of 


the retina used in viewing. 
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Fig. 18.21. Demonstrating the blind spot. Close your 
left eye, and look at the cross with your right eye. 
Then move the book toward you or away from you 
until the sketch of the girl disappears, or largely dis- 
appears, from view. At this point, the image of the 
girl is falling on the blind spot. 


and also because the blind spot is so far 
off to the side of the fovea that we do not 
notice it. It is there, nonetheless, in every- 
body’s eye, and you can prove this to your- 
self, if you like, by following the instruc- 
tions under Figure 18.21. 

Amount of light. Visual acuity improves 
with increasing light." We recognize this 
fact every time we turn on extra lamps to 
read a book or try to get as much light as 
we can for visual tasks. In the dark, ob- 
viously, visual acuity is zero. As some kind 
of light is turned on, visual acuity improves 
very rapidly, but then more and more light 
has diminishing returns, even though al- 
most any increase in light improves visual 
acuity somewhat. This means that there is 
no such thing as the “best amount” of 
light. Rather the important problem in 
everyday life is to get as much light as we 
need to do the kind of visual work we are 
going to do. 

Because light is so important to visual 
acuity and because visual acuity is required 
in almost everything anybody does, the 
subject has been explored very intensively. 
There is, in fact, a special branch of engi- 
necring called illumination engineering that 
handles practical applications of the sub- 
ject. Illumination engineers have provided 
reference handbooks to which we can go 
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for answers to many practical questions. 
They have given us rules to follow in pro- 
viding enough light for different visual 
tasks (see discussion in Chapter 17). 
Contrast. By this time, it has probably 
become apparent that many factors affect 
visual acuity. Although we shall not be 
able to mention all these factors, there are 
two more that are interesting and have 
practical significance. One is contrast. This 
is the difference in brightness between an 
object and its immediate background. If, 
for example, we are viewing dark letters on 
a white background, visual acuity will be 
better when the letters are coal black than 


Fig. 18.22. Visual acuity depends 
upon contrast. It is harder to see 
the watch parts against the dark 
background than against the 
lighter backgrounds. The higher 
the contrast between an object 
and its background, the more 
clearly one can perceive the de- 
tails of the object. (From Luckiesh. 
light, vision and seeing. Prince- 
ton: Van Nostrand, 1944.) 
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when they are a light gray, because the 
black makes a greater contrast with the 
white than does the light gray. This 
means that when we are painting signs or 
making anything we wish people to see as 
easily as possible or at as great a distance 
as possible, we should make the contrast 
between the dark and the light parts of the 
object as great as possible. In this way 
visual acuity is increased. 

Surround. A final factor to consider is 


the surround of an object we are viewing. 
Even though the object itself has high 
contrast and is illuminated by good light, 
visual acuity may not be what it could be 


Fig. 18.23. Seeing is better when the background is uniformly illuminated, In direct 
lighting, visual acuity is poor becouse only the book the boy is reading is illuminated, 


Visual acuity is much better when the entire working area is illuminoted (Westing- 
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if the general illumination in the room is 
poor. Indeed, it is relatively easy to 
demonstrate in the laboratory that, if the 
general light in a room is either much 
greater or much less than that on the ob- 
ject we are viewing, visual acuity is im- 
paired. In Figure 18.23, you see examples 
of poor lighting and good lighting of the 
surround. The best rule is that the lighting 
of the surround should be about the same 
as the lighting of the object. 

Another surround condition that mark- 
edly affects visual acuity is glare. Glare, or 
dazzle, is produced by light sources of 
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relatively high intensity in the visual field, 
In general, glare sources reduce the sensi- 
tivity of the eye and the visual acuity of 
the observer. Visual scientists have col- 
lected many data on glare and have classi- 
fied glare in a variety of ways, Perhaps the 
most important conclusion they have 
reached is this: the closer the glare source 
is to the direct line of vision, the morc 
distracting and deleterious are its effects. 
This conclusion is illustrated in Figure 
18.24, which indicates that relative acuity 
increases the farther the glare source is 
from the direct line of view.” 


30% 


20% 


10% 


RELATIVE VISIBILITY 
(PER CENT) 


Fig. 18.24, Visual acuity is diminished by glare. The smaller the glare angle, that is, the more 
the source of glare is in the same direction as the object viewed, the harder it is for sap to 
tee. Visual acuity, which is here called visibility, improves as the glare angle is increased. 
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UMMARY 


1. Only electromagnetic energy having wavelengths between about 400 
and 800 millimicrons is visible to the eye. 

2. The eye has a lens that focuses an inverted image on a photo- 
sensitive surface, the retina. 

3. The sensitive elements in the retina are the rods and cones. These 
are connected to the brain via an intricate network of cells and nerve fibers. 
The cones are most concentrated in the fovea of the retina, which is used 
in looking directly at an object. The rods are relatively most numerous in 
the periphery of the retina. 

4. The lens of the eye changes in shape to accommodate to near or to 
far objects. If the lens has an irregular surface, it produces the visual defect 
known as astigmatism. If the eyeball is too long or too short, the person 
may be nearsighted or farsighted. Farsightedness increases with age. 

5. Three kinds of perceptions are necessary to classify all colors into 
one scheme: hue, saturation, and brightness. 

6. Hue is what is commonly meant by color: blue, green, yellow, red, 
or shades in between. 

7. Saturation is the relative amount of color, as distinguished from 
gray, in a stimulus. 

8. Brightness refers to the relative lightness or darkness of the stimulus. 

9. Hues can be arranged in a circle, saturations as steps on the radii of 
the circle, and brightnesses as a third dimension. To portray all three, a 
color solid is used. 

10. Certain hues are complementary, e.g., yellow and greenish-blue, and 
red and bluish-green. Every possible hue has a complementary approxi- 
mately opposite it on the color circle. When hues that are not comple- 
mentary are mixed, the result is an intervening hue on the color. 

11. The retina of the eye can be mapped for different hues, showing à 
certain zone for yellow, another for blue, etc. 

12. Total color blindness is very rare, but partial color blindness occurs 
in one out of every 25 people. Such color blindness shows up as а con- 
fusion of certain pairs of colors. Three general kinds of confusion have 
been distinguished. 

13. Some individuals are color-weak rather than color-blind. Color blind- 
ness is a sex-linked hereditary characteristic that follows rules described in 
Chapter 2. 

14. Many people are unaware that they are color-blind because they 
have learned the proper color names to use with objects, but their defect 
can be detected by any one of several tests. 
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15. The eye can adapt to a wide range of illuminations. In dark adapta- 
tion, there is a shift from cone function to rod function. In the course of 
this shift, the eye's best sensitivity to wavelengths changes from about 555 
millimicrons to about 505 millicrons. 

16. Visual acuity, measured in eye examinations, is important in a 
number of occupations. It is better in the fovea than in the periphery of 
the eye, and nothing at all can be seen at the blind spot. 

17. Visual acuity is much better under high illumination than under 
dim light. It is also better when the contrast between an object and its 
background is high. Finally, it is better when the surrounding illumination 
is about the same as that on the object, and not more or less. 
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hapter 19 HEARING AND 
LOWER SENSES 


VisioN is probably our most important 
asset in knowing and learning about our 
world, but hearing runs it a close second. 
Through hearing, we can understand 
speech, and speech is our most common 
medium for imparting and acquiring knowl- 
edge. Through hearing too we receive a 
great many signals and cues—the warning 
automobile horn, the chime of the clock, 
the fire engine's siren, the footsteps of a 
person approaching from behind, and 
many other common cues. Through hear- 
ing many people also find a great source of 
enjoyment in music. Thus hearing is an 
indispensable sense for appreciating our 
environment. In this chapter we shall 


The first part of this chapter was drafted by 
Wendell R. Garner and the latter part by Har- 
old W. Hake, both of The Johns Hopkins Uni- 
versity. 
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consider the principles that explain how 
we hear. 

We shall also discuss senses other than 
hearing and vision. Such senses are some- 
times called the lower senses, because they 
are not, in general, so important or so 
highly developed as hearing and vision. 
"There are several possible ways of classify- 
ing the lower senses. The classification we 
shall use divides them into three main 
groups: the chemical senses, the skin senses, 
and the deep senses. The chemical senses 
include taste and smell. The skin senses 
include touch, warmth, cold, and pain. The 
deep senses include a muscle sense, a sense 
of equilibrium called the vestibular sense, 
and the organic senses, which are similar to 
the skin senses but are located in some of 
the organs of the body. The first part of 
the chapter will be concerned with hearing 
and the latter part with the lower senses. 
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PHYSICAL BASIS 
FOR HEARING 


Before we can understand the sense of 
hearing we must first understand the physi- 
cal stimulus for hearing and how it deter- 
mines what we hear. Of course, if you are 
asked to say what you hear, you would say 
that you hear sound. That is true—you do 
hear sound. To know only that, however, 
is not enough; you should also be able to 


distinguish between the physical sound 
that stimulates the ear and the psychologi- 
cal sound, which is what you actually ex- 
Pe ricnce, 

Sound waves. The air, as you know, is 
not a vacuum; it is a collection of mole- 
cules, These molecules are always moving 
about at random, colliding with each other 
and exerting pressure on each other. The 
more closely packed together they are, the 
re, 


greater the air pressure; the fewer they : 
the less the pressure. When there is no 
sound or wind, they are cvenly distributed 
in the air around us and thus they have a 
uniform pressure. When there is a sound, 
however, they increase and decrease in 
pressure and the changes in pressure move 
through the air as waves do along the sur- 
face of the water. It is, in fact, such changes 
in pressure that constitute the physical 


sound that we hear. 


Sound waves are ordinarily generated by 
the vibration of some physical object in the 
air. When such an object vibrates, the 
molecules close to the object are first 
pushed together more than they usually are 
and thus are put under positive pressure. 
The molecules that are under positive pres- 
sure push against the molecules close to 
them and these in turn transmit the pres- 
sure to neighboring molecules. In this way 
à wave of positive pressure moves through 
the air like ripples on the water. Sound- 
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pressure waves, however, travel much faster 
than waves of water; at sea level, they travel 
about 760 miles per hour or 1,100 feet per 
second. 

But most objects, when they are struck, 
do not move in just one direction. A violin 
string, for example, vibrates back and forth 
when it is plucked. As the string moves 


Fig. 19.1. Three sine waves with different amplitudes 
and frequencies. The two upper sine waves have the 
same amplitude or pressure, but the middle one has a 
frequency twice that of the upper one. The two lower 
sine waves have the same frequency, but the bottom 


one has an amplitude twice that of the middle one. 
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pitch and frequency are not the same, be- 
cause pitch does not increase or decrease 
in exact proportion to frequency, 

Loudness and the intensity of tones. A 
second kind of measure of a sound wave is 
its intensity. In Figure 19.1 intensity is 


140 
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120 Loud thunder 
no 
Subway train 
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IN conversation 
DECIBELS 50 
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0 Threshold of 


Fig. 19.4. The sound pressure level of familior sounds. 
koch of the sounds indicated on the right has a 
sound pressure level (intensity) of approximately the 
number of decibels shown on the left. 
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shown as the height of the wave, and this 
height represents the pressure of the wave 
The two bottom sine waves of Figure 19.1 
have the same frequency but different am 
plitudes or intensities. Thus, while frc 
quency gives us a measure of how often the 
sound wave changes from positive to nega 
tive pressure, intensity gives us a measure of 
how great the pressure changes are. 

Scientists have developed a special scal 
for measuring the intensities of tones and of 
sounds of all kinds, partly because the range 
of sound intensities that we can hear is 
very great. The loudest sound that people 
can listen to without experiencing discom 
fort has a pressure about one million times 
as great as the weakest sound that is just 
audible, So if we were to measure intel. 
ties in actual sound pressures. we should 
have to deal with a very large scale of num- 
bers. Consequently, we use the decibel (db 
as our unit of measurement, 

To explain here exactly what the decibel 
unit is would take us into more detail than 
would be justified. Our main purposes will 
be served by understanding two main fea- 
tures of the decibel, First of all, it repre 
sents a ratio of two intensities, not a dif 
ference between them (sec Chapter 8). 
When two intensities arc expressed in deci 
bels, the numbers tell us that one intensity 
is so many times the other intensity, but 
they do not say what either intensity is 
Secondly, it turns out that 20 decibels rep 
resents a ratio of 10 times; 40 decibels, 100 
times; and so on up to 100 decibels which 
represents a ratio of 100,000 times. (A 
person familiar with logarithms can figure 
out for himself what any odd number of 
decibels means if he keeps in mind that the 
number of decibels is equal to 20 times the 
logarithm of the ratio of two sound pres- 
sures.) 

In order for such a scale to be meaning- 
ful, there must be some starting point. Sci- 


ive arbitrarily agreed to use a pres 


0.0002 dyne per square centimeter 


1 dyne is a unit of pressure—as the start 
ing nt for this scale, and when this start 
ing point is used, we talk about the decibel 


cal the scale of sound pressure level 


Fe ^st practical purposes we can sim 
ply re 1 a decibel scale as a set of num 
ber c a scale of temperature and then 
learn that certain numbers mean certain 
loudi lo give you an idea what the 
numl nenn, Figure 19.4 shows the scale 
of 1 T 


illustrated by 
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Just as frequency corresponds 


closely to th« pitch of tones, intensity corre 


ponds most closely to the loudness of tones 
Onc in the two do not correspond per 
fectly, At high sound pressures, for example, 
| dif in intensity of 10 decibels 


1 big difference in loudness. At 


low und pressures, this much difference 


ity sounds like only a small differ 


loudne In fact, as we shall sec 
later, decibel differences that cannot even be 
it low intensities are quite obvious 
it high int ties 


Timbre and tho complexity of tones. So 
far w 


€ have talked about sine waves or pure 


tones, but we have also pointed out that we 


lo not very often hear them, What we com 
nonly hear are the various kinds of complex 
waves. We have shown o cillographic pic 
tures of three such waves in Figure 19.5 
They illustrate the fact that complex waves 
can have any possible shape. Some of the 


hapes arc 
they 


periodic, which is to say that 
repeat themselves Examples of such 


shapes are the pictures of the sounds of a 
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harmonica tone and of an oh in 1 igure 19 


Some complex tones, however, arm aperi 
ойо; they do not repeat themselves, The 
picture of the hissing noise in Figure 19,5 i 
a good example 

In 1822, a French mathematician named 
Fourier showed that any periodic function 
can be expressed as the sum of a number of 
different sine waves. This fact provides a 
very simple technique for describing а com 
With a sine wave, all 


we need to know to describe it are the 


plex periodic wave 


frequency and intensity, Vor 


a complex 


IDE 


A hissing noise 


— ͤ — 
TIME 


Fig. 19.5. Oscillogrophic pictures of three complex 
sound woves. The wove at the top h o musical note 
played om а harmonica. The middle wove is the sue 
tained vowel “oh. Both of these sound wove: are 
periodic becouse the same pattern repeats itself. The 


sound wave at the bottom is noise; it is on operlodic 


wave because it is completely irregular 
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wave, we simply need to know the fre- 
quency and intensity of each of the sine- 
wave components of the complex wave. 
Thus we might describe the tone of a musi- 
cal instrument by saying that it has a sound 
pressure level of 70 decibels at 400 cycles 
per second, 62 decibels at 800 cycles per 
second, 43 decibels at 1,200 cycles per sec- 
ond, 29 decibels at 1,600 cycles per second, 
etc. A description of a complex tone in this 
way is known as a Fourier analysis. 

Notice that in this example each of the 
frequencies involved is some multiple of 
the lowest frequency. All musical instru- 
ments produce tones of this type. The low- 
est frequency is called the fundamental, 
and all other frequencies are called har- 
monics. The frequency which is twice as 
great as the fundamental is called the sec- 
ond harmonic; that which is three times as 
grcat, the third harmonic; etc. 

The complexity of a tone, then, is a mat- 
ter of the number and intensities of the 
different sine waves that make up the com- 
plete tone. The psychological counterpart 
of complexity is timbre or tonal quality, 
and it is timbre that lets us distinguish 
rather easily different musical instruments 
and different voices from each other. A 
pure tone, for example, sounds very thin 
and lacking in tonal quality compared to 
the complex tone produced by an instru- 
ment such as the violin. In contrast, we 
would describe the violin tone as rich. The 
difference is that the violin tone has many 
strong harmonics, It is not just more or 
less timbre, however, that distinguishes dif- 
ferent instruments. Rather the timbres of 
different instruments are different, and we 
learn that each instrument has a character- 
istic timbre. 

There are, of course, other sounds that 
have little or no tonal quality and these are 
called noises. In Figure 19.5 was a picture 
of a noise. In that instance the noise was 


Chapter 19 


made by blowing air across a microphone. 
Notice that the picture of the noise is not 
periodic; it does not repeat itself in any 
regular pattern as do the sounds of musical 
instruments. That is because it is made up 
of many different frequencies which are 
not multiples or harmonics of each other; 
rather, the frequencies are mixed more or 
less randomly. When the mixture is really 
random, we speak of random noise. In 
other instances, such as clicks or tapping 
sounds, the noises are not completely ran- 
dom, for they contain certain dominant 
frequencies. They are, nevertheless, noises 
because they contain many frequencies that 
are not multiples of each other. 


[| HOW THE EAR WORKS 


So far we have described the physica! 
sounds that impinge on our cars and thc 
psychological attributes of pitch, loudness, 
and timbre that we perceive from them. 
Our next step is to bridge the gap between 
the two by describing the organs of hearing 
and their workings. In this way we can scc 
how the car translates physical sounds into 
nervous impulses, thereby providing the in- 
formation for auditory experience. 

Conduction in the ear. Figure 19.6 shows 
a cross section of the major features of the 
ear. It consists of three principal parts: the 
outer ear, which collects the sound; the 
middle ear, which transmits the sound; and 
the inner ear, which transforms the sound 
into nervous impulses. 

The outer ear, or pinna, besides being a 
decoration, collects sounds which then 
travel through a small air-filled duct, called 
the auditory canal, to the eardrum. The 
eardrum is a thin membrane stretched 
tightly across the inner end of the canal. 
Alternations in the pressure of the sound 
wave move this small membrane back and 
forth, and it is at this point that the ear's 
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Fig. 19.6. The human ear. The ear consists of three principal parts: an external ear, a middle 
ear, and an inner ear. The external ear consists of the pinna and a canal that conducts sound 
waves to the eardrum. The eardrum, marking the division between the external and middle ears, 
is set into vibration by sound waves. This vibration is transmitted by the bones of the middle ear 
(malleus, incus, and stapes) to the fluid of the cochlea. Sound waves in this fluid stimulate the 


sensory cells of the cochlea. 


Sound system changes from one of air con- 
duction to one of bone conduction. 

The cardrum is the boundary separating 
the outer car from the beginning of the 
middle ear. The rest of the middle ear con- 
Sists of three small bones, the ossicles, 
Which are so connected that they form a 
bridge between the eardrum and the inner 
ear. These three bones also act as a series 
of levers which conduct sounds to the inner 
car. 

The cochlea. The inner саг is by far the 
Most complicated of the three major parts 
of the car. It consists of two kinds of sense 
Organs, one concerned in the sense of bal- 
ance and the other in hearing. The organs 
for balance are called the vestibular sense 
Organs and will be discussed later in this 
Chapter. The sense organs for hearing are 
contained in a bony structure, which is 


spiraled like a snail and hence is called the 
cochlea, meaning snail shell. This cochlea 
has three different ducts or canals spiraling 
around together, separated from cach other 
by membranes and each filled with fluid. 
Figure 19.7 shows a cross section of these 
ducts. The cochlear canal is the smallest of 
the three and is separated from the vestib- 
ular canal by Reissners membrane, and 
from the tympanic canal by the basilar mem- 
brane. The basilar membrane is the most 
important of these membranes, for on it lies 
the organ of Corti, in which sound waves 
give rise to auditory impulses. These im- 
pulses travel along an auditory nerve that 
comes out of the core of the cochlear spiral 
and leads to the brain. 

The oval window (see Figure 19.19) re- 
ceives sound vibrations from one of the 
bones of the middle ear and transmits them 
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Fig. 19.7. A cross-sectional dio- 
gram of the cochlea. Sound waves 
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in turn into the vestibular canal. Thus when 
a sound wave moves the ossicles back and 
forth, this movement is transmitted to the 
fluid of the cochlea. This in turn bends the 
basilar membrane, causing it to excite the 
cells of the organ of Corti, thereby setting 
off nervous impulses. The basilar membrane, 
however, changes width from one end to the 
other. At the end nearest the oval window it 
is narrowest, and it becomes progressively 
wider toward the other end. The narrow 
end, it is important to note, is bent most 
easily by tones of high frequency, whereas 
the broader end bends more easily when 
low-frequency sounds come into the coch- 
lea, Thus the cochlea can analyze sounds 
into their component frequencies, at least in 
a crude way, in the same way that a mathe- 
matician can do it by Fourier analysis. The 
cochlea does it, however, by having differ- 
ent places on the basilar membrane respond 
to different frequencies. 


Scientists are not entirely agreed about 
the accuracy of this analysis in the cochlea, 
but it now seems fairly certain that it takes 
place and, moreover, that it is what enables 
us to perceive pitch.’ Thus we can see that 
one pitch sounds different from another 
because different places on the basilar mem- 
brane are stimulated. The brain can ap- 
preciate such differences because they are 
represented by nervous impulses in different 
sets of nerve fibers coming from various 
arcas of the basilar membrane. 

Whereas place of origin of nervous im- 
pulses accounts for different pitches, the 
number of nervous impulses probably gov- 
erns loudness. When sound pressures are 
high, the basilar membrane vibrates with 
greater amplitude. This triggers off more 
impulses per second in the nerve fibers serv- 
ing that particular area of the membrane 
and increases the number of fibers that fire. 
Thus the total number of impulses goes up 
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with increasing sound pressures, giving rise 
to the experience of greater loudness. 


Borne LIMITS OF HEARING 


We have now come to understand the 
stimulus for hearing and have seen how the 
car converts a sound wave into a pattern 
of neural impulses that eventually deter- 
mines what we hear. The mere fact that a 
physical sound exists, however, does not 
ensure that we shall hear anything—even 
when the hearing mechanism is in good 
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working order—because there are limits to 
what we can hear. We cannot hear every 
intensity of a sound wave, nor can we hear 
all possible frequencies. 

Intensity limits. It is probably obvious 
that intensity limits a person’s hearing. If a 
tone is too weak, we cannot hear it at all, 
and even though physical measurement 
might show that a sound wave exists, a 
sound wave that is too weak cannot be an 
adequate stimulus. As indicated in Figure 
19.4, a sound pressure level of zero decibels 
is approximately the lowest intensity of 


Fig. 19.8, The absolute threshold of hearing for pure tones of different frequency. 
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sound that normal human beings ever hear. 
However, as Figure 19.8 shows, the inten- 
sity of many frequencies must be even 
greater than that to reach the absolute 
threshold, that is, the just-audible intensity. 

"The curve of Figure 19.8 depicts absolute 
thresholds for tones of different frequencies. 
From it we sce that hearing is best for fre- 
quencies between 1,000 and 5,000 cycles 
per second. At a frequency of 50 cycles per 
second, for example, it requires a sound 
pressure about 1,000 times as great for a 
tone to be heard as it does for a frequency 
of 2,000 cycles per second. Similarly at 
higher frequencies, greater intensities. are 
required for hearing. Note too that there 
is an upper limit of sound pressure, because 
sound pressures that are too great arouse 
pain. If you will tum back to Figure 19.4, 
you can see that this level is approximately 
130 decibels, and that it is about the same 
at all frequencies. 

Now refer again to the curve of Figure 
19,8, It suggests that tones in the middle 
range of frequencies are much louder than 
those either higher or lower. At low inten- 
sities, this is actually truc. But at higher in- 
tensities of tones, all tones tend to sound 
equally loud. For example, at a sound pres- 
sure level of 110 or 120 decibels, tones of 
all frequencies are about equally loud. ‘Thus 
the differences in absolute thresholds do not 
carry over into differences of loudness at 
high sound pressure levels, 

Frequency limits. Just as there is a limit- 
ing range of the intensities we can hear, so 
is there a limiting range of frequencies. 
Generally speaking, we can say that the 
audible range of frequencies is between 20 
and 20,000 cycles per second. As you can 
see from Figure 19.8, however, this range 
is not a precisely defined onc. Tones over 
this range of frequencies can be heard only 
at very high intensities, and at lower inten- 
sities the range is considerably smaller. 
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So that you may have a more realistic 
idea of the frequency limits of hearing, the 
tones of a piano are also indicated in Figure 
19.8. From this you can see that the range 
of notes is considerably narrower than the 
range of frequencies we can actually hear, 
particularly at the higher frequencies. It is, 
in fact, generally true that we seldom hear 
frequencies near the higher limits. Speech, 
for example, contains very few frequencies 
above about 7,000 cycles per second. Tones 
at these very high frequencies hardly sound 
like tones at all; rather they sound weak, 
very thin, and almost without a real pitch. 
Perhaps you have noticed that even the 
highest notes on a piano have very little 
tonal character compared to the notes in 
the middle range of frequencies. 

At very low frequencies, one can still hear 
sounds, but they are not tonal, Instead, 
we actually hear the individual pressure 
changes rather than a tone corresponding to 
the frequency of the note. A tone of 8 or 
10 cycles per second, for cxample, is a 
throbbing sound. In practice, it is very dif- 
ficult to produce a pure tone at these very 
low frequencies, and as a result, it is dif- 
ficult to measure the frequency at which we 
no longer hear a tone. Another difficulty is 
that these very low frequency tones have 
harmonics, and the harmonics may sound 
tonal even though the fundamental fre- 
quency does not. 

Intensity differences. Our cars not only 
limit the range of intensities and frequen- 
cies we can hear, they also limit the amount 
of change or difference between two toncs 
that we can detect. To find this limit wc 
sound two tones, one at a time, and ask 
observers to tell us whether they are the 
same or different. Then we change cither 
the intensity or the frequency, making the 
difference smaller or larger, until we have 
the difference that the observer can just 
detect. Psychologists have measured this 


Chapter 19 


limit with great care for practically all pos- 
sible intensities and frequencies, 

Both the frequency and the intensity of 
a tone affect the limit for detecting differ- 
ences in intensity. Detection is poorer for 
weak tones than it is for loud ones. For 
most practical purposes, however, a num- 
ber to remember is one decibel, for one 
decibel is a difference in intensity that we 
can always detect as long as sounds are 
reasonably loud. The other point worth 
noting is that detection of a difference is 
poorer for the very low and very high fre- 
quencies than it is for the middle ones. 

Frequency differences. Practically the 
same rules hold for discriminating differ- 
ences in frequency, though of course the 
measure is different. In this case we find the 
smallest difference in frequency (cycles 
per second) that a person can detect. If we 
express this in per cent by dividing the 
difference by the frequency of one of the 
tones, we have a measure that is relatively 
constant for all kinds of tones. Actually, 
as in the case of intensity, the per cent that 
can be detected is better for high frequen- 
cies than it is for low ones, and it is better 
for the middle range of frequencies than it 
is for high tones or low tones. To demon- 
strate this last point, you might strike 
some keys on the piano, and then you 
would realize that it is relatively casy to 
tell the difference, say, between an E and 
ап F in the middle of the keyboard, but 
relatively hard to do it in the extreme bass 
or treble. 

One should not confuse the ability to de- 
tect differences with the ability to identify 
4 single note or tone—what is sometimes 
called absolute pitch. A very few fortunate 
People can identify nearly all the notes of 
the musical scale when they hear them 
played singly. Most of us have a hard time 
telling which octave a note is in and can 
identify accurately no more than 8 or 10 
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different tones. For most purposes, how- 
ever, we do not need this ability because 
the important task is usually to perceive 
the difference between two tones rather 
than the identity of a single one. 

Masking. All that we have been saying 
about the limits of hearing assumes that 
people are listening in relative quiet, The 
limits of hearing can be quite different, 
however, if more than one tone is sounded 
at a time or if somebody is making a noise 
when we are trying to listen to a tone, 
Then it is not so easy to hear a tone or to 
detect a difference between two tones. Such 
a change in the limits of hearing because 
of other tones or noise is known as masking. 

You are all familiar with the masking of 
sounds by other sounds in everyday life. 
If you are talking on the telephone and 
there is a noise around you or in the tele- 
phone circuit, you cannot hear so well; or 
if an airplane flies overhead during a lec- 
ture, you may not hear what the lecturer is 
saying. Research workers have measured 
such effects of masking on the limits of 
hearing as carefully as they have measured 
hearing in the quiet, and masking tums 
out to be a complex subject. The main 
points, however, are these: First, tones near 
together in frequency mask each other 
well—that is, each tone makes it hard for 
the other to be heard—but tones far apart 
in frequency do not mask very well. Scc. 
ondly, low tones mask high tones better 
than the other way around. Consequently, 
if two tones are sounded together, you will 
be able to hear the tone of lower pitch more 
casily. 


| DISSONANCE AND 
CONSONANCE 


Those who are interested in music usu- 
ally like to know what it is about two or 
more tones played together that makes 
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them sound consonant (harmonious) or 
dissonant. When two or more musical 
notes are played together and produce a 
pleasing sound, we speak of the notes as 
being harmonious or consonant; they seem 
to go together. If the notes are not pleasing, 
we speak of dissonance or say that the 
notes are not in harmony. What accounts 
for consonance and dissonance? 

Part of the answer is in the interaction 
of the harmonies of the two tones. Octave 
notes always sound harmonious because 
the harmonics of the two notes fit together. 
Suppose, for example, that someone plays 
two notes of 200 and 400 cycles per second. 
(The 2:1 ratio means that the notes are an 
octave apart.) The first note has sine-wave 
frequencies of 200, 400, 600, 800, 1,000, 
1,200, etc., cycles per second. The second 
note has frequencies of 400, 800, 1,200, 
1,600, etc., cycles per second. Notice that 
all the harmonics of the second tone match 
harmonics of the first tone. The result is 
that we hear a single merged tone, and the 
two tones together sound consonant. 

As another, more complex, example of 
consonant tones, let us take two notes of 
200 and 300 cycles per second. This ratio 
of 3:2 gives a musical interval known as a 
perfect fifth. The harmonies of the lower- 
pitched tone are the same as above, while 
the frequencies of the higher-pitched tone 
are 300, 600, 900, 1,200, etc. The entire 
series of frequencies will be 200, 300, 400, 
600, 800, 900, 1,000, etc. Notice that here 
all the frequencies are cither 200 or 100 cy- 
cles apart, forming a regular pattern. This or- 
derly relation of the harmonics also makes 
a consonant sound. 

To illustrate a dissonant pair of notes, 
suppose we play a note of 100 cycles per 
second (which has harmonics at every even 
hundred cycles per second) and a note of 
178 cycles per second. These two notes are 
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a full note less than an octave apart, as a D 
and the C above it would be. The har- 
monics of the second note are 356, 534, 
712, 890, 1,068, ete., cycles per second. In 
this case the harmonics of 712 and 890 
cycles per second do not correspond with 
the harmonics of 700 and 900 cycles per 
second of the lower note. The resulting 
roughness makes the pair of notes sound 
dissonant. 

We must warn you, however, that disso 
nance and consonance are not entirely ex 
plained merely by presence or absence of 
particular harmonics. We do not know all 
the reasons why some combinations of tones 
sound harmonious and others do not. Un- 
doubtedly learning plays a part. So also docs 
the sequence of sounds, for a certain com- 
bination may sound harmonious in so. 1с 
melodies, but not in others. The relations of 
the harmonies are thus only one important 
factor in consonance.” 


Eod SPACE 
PERCEPTION 


Hearing does not provide us with very 
adequate information about the size or posi- 
tion of objects in space. Nevertheless, wc 
can perceive the direction of sound and its 
distance from us fairly well. So we do havc 
some auditory space perception. 

Cues to direction. In visual perception 
(see Chapter 7), the fact that we have two 
eyes usually helps us considerably in judging 
the depth of an object, but one docs just as 
well as two for judging the direction of an 
object. In hearing, however, the rules are 
essentially reversed. To tell direction from 
auditory cues, we must have two cars, al- 
though one car is just about as good as two 
for judging depth. 

"There are three types of binaural cues for 
perceiving the direction of a sound. (‘The 
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Fig. 19.9. How we perceive the direction of a sound. Each arc represents successive crests of the 
sound wave as it travels from the source, which in this case is a loudspeaker. Notice that when 
the head is facing the source, the sound wave reaches both ears at the same time, but that it 
reaches the nearer ear first when the head is turned away from the speaker, In addition, the 
farther ear receives a less intense sound because of the shadow cast by the head. 


term binaural refers to the use of two ears.) 
The first and most important is time. If a 
click is sounded off to one side of your 
head, the sound travels through the air at 
а rate of 1,100 feet per second, and arrives 
at the nearer ear before it arrives at the far- 
ther one. This effect is shown diagram- 
matically in Figure 19.9. When the source 
of the sound is directly opposite one ear, the 
difference in time of arrival at the two ears is 
ata maximum and is about М, millisecond 
(or Мо, second). When the source of 
sound is directly ahead, then the sound 
wave reaches both ears at the same time. 
At positions in between, the difference in 
time of arrival at the two ears will naturally 
be more than zero and less than the maxi- 
mum value. Thus the time difference serves 
as a cue to the direction of the sound. The 
time differences are, of course, very small, 
and it is remarkable that people can use 
them as such effective cues to the direction 
of a sound. 

A second binaural cue is intensity. It 
works since the head casts a sound shadow, 
and the ear opposite to any sound source 
lies in this shadow. As you can see from 
Figure 19.9, the head makes a shadow be- 
cause a sound coming from one side must 
80 around the head to get to the other side, 


and before it gets there a great deal of it is 
absorbed. As a consequence, the sound 
reaching the farther car is much weaker 
than that striking the nearer ear, Once 
again, as in the case of time difference, the 
amount of this shadow depends on the di- 
rection of the sound source. It is greatest 
when the sound source is off to the side, 
zero when it is directly in front, and at 
intermediate values when the sound source 
lies at other angles. 

The third cue is phase. The difference in 
phase of the sine-wave tone at the two cars 
comes about in the same way as the differ- 
ence in time of arrival. The sine wave is 
simply a succession of positive and negative 
pressures, and the maximum positive pres- 
sure of the sine wave reaches one ear sooner 
than the other if the sound source is to one 
side of the head (see Figure 19.1). Thus at 
any one time the tones at the two ears may 
be out of phase, but the amount by which 
they will be out of phase once again de- 
pends on the exact direction of the sound 
source. In everyday life, however, the phase 
cue is useful only at relatively low frequen- 
cies because the distance between the ears 
is so large relative to the wavelength of high- 
frequency tones that phase differences are 
unreliable at high frequencies. 
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Taken together, these three cues enable 
people to judge the direction of a sound 
rather well. When both the head and the 
source of sound are stationary, they usually 
can tell with an accuracy of at least 20 de- 
grees of the circle around the head where 
a sound comes from, When either the head 
or the sound source is allowed to move, they 
can do quite a bit better, because they then 
can perceive how the cues change with 
changes in the relative position of the head 
and the source. It is for this reason that 
people learn automatically to move their 
heads when they are trying to judge where a 
sound comes from. 

Cues to distance. As we have just seen, 
the fact that we have two ears makes it pos- 
sible for us to perceive the direction of a 
sound. With just one ear we could not per- 
ceive direction without moving our heads. 
For this reason, hard-of-hearing people who 
use a hearing aid always have trouble in lo- 
cating the direction of a sound because the 
hearing aid has just one receiver. Because of 
this difficulty, it has been suggested that two 
separate hearing aids, one for each ear, 
should be used to permit those who are hard 
of hearing to perceive the direction of 
sounds. 

Only one ear is needed, however, to per- 
ceive distance, because the cues to distance 
are intensity and frequency composition and 
one ear can use them as well as can two. 
The first of these cues depends on the fact 
that distant sounds are usually much 
weaker than near sounds. If we have not 
heard a sound before, we usually judge it 
to be farther away if it is a weak sound than 
if it is a loud sound. We cannot usually 
judge the distance on the basis of intensity, 
however, unless we know what the sound is. 
To use this cue effectively, therefore, we 
must be familiar with the sound. A train 
whistle in the distance may be as loud as the 
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chime of a clock nearby, and yet we know 
that the train is far away and the clock is 
close at hand. We know this, however, only 
because we are familiar with the two sounds 
and know that a train whistle would be 
much louder than the chime of the clock if 
both were at the same distance. 

The other cue to distance is frequency 
composition or complexity of a sound. This, 
as pointed out earlier, refers to the number 
of frequencies that make up a sound and to 
the relative sound pressures of each of these 
frequencies. Fortunately we can use fre- 
quency composition or complexity as a cue 
because the air and objects in the path of a 
sound absorb high frequencies much more 
than they do low frequencies, Thus a low-fre- 
quency sound can be heard much farther 
away than can a high-frequency sound. Fog- 
horns, for example, are always low-pitched 
because they must be heard over many miles 
of the sea. If a foghorn were high-pitched, it 
could be heard only by ships very near the 
horn. 

Since the high frequencies in sound are 
absorbed more than the low frequencies, 
then the farther away one is from the source 
of sound, the more the sound will appear 
low-pitched. When you listen to an orches- 
tra at a distance, you cannot hear the high 
notes very well. Thus when you hear music 
being played, but can hear the low notes 
much better than the high notes, you judge 
the sound to be far away. At very great dis- 
tances, even orchestral music will sound very 
low-pitched and rumbling, because you can 
hear only the low pitches. 


El DEAFNESS 


We should not end this survey of hearing 
without saying something about deafness. 
Deafness is a serious problem in a civiliza- 
tion that depends so much on spoken com- 
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Fig. 19.10. Audiograms for normal hear- 
ing and two major kinds of deafness. 
The average threshold for normal indi- 
viduals at different frequencies is taken 
оз zero. Any particular individual does 
not have exactly this threshold but does 
not depart from it by more than a few 
decibels. The person with conductive deaf- 
ness has a rather uniform hearing loss at 
all frequencies. The person with nerve 
deafness has a greater hearing loss at 


high frequencies than at low ones. 


munication, for the deaf or hard-of-hearing 
person has a difficult time communicating. 
Either everything must be written out for 
him, or he must “hear” by sign language. 
Some hard-of-hearing people become quite 
proficient at reading lips, but this procedure 
is at best a poor substitute for heard speech. 

Deafness is fairly common in our society, 
and until very recent years any kind of deaf- 
ness was a serious handicap. It was not until 
the advent of the modern electronic hearing 
aid that partially deaf people had a sensory 
aid as good as that provided by eyeglasses. 
A totally deaf person cannot be helped with 
a hearing aid, however, any more than a 
totally blind person can see with glasses. 

Deafness is also a two-way problem; it 
handicaps a person as a speaker, as well as 
а listener. Because he can never hear his 
own voice, a deaf person eventually loses 
his ability to speak well. That is why many 
deaf people speak in a peculiar tone—they 
dave no way of knowing whether or not 
their voices sound like the voices of other 
People. In addition, deafness can create a 
Serious emotional problem. The deaf person 
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tends to withdraw from society, because he 
cannot, without great difficulty communi- 
cate with it and because of the irritation 
other people show when he cannot under- 
stand them. 

Kinds of deafness. 'То measure deafness 
clinically one uses an instrument known as 
the audiometer. This is simply a device for 
testing the intensity and frequency limits of 
hearing that we described earlier in this 
chapter. It produces pure tones at several 
different frequencies and provides accurate 
control of the sound pressure at each fre- 
quency. The clinician uses it to find the 
minimum sound pressure (in decibels) that 
a person can hear at each frequency. The 
decibels required are then plotted on a 
chart such as you sce in Figure 19.10, a 
chart that is called an audiogram, This 
shows the sound pressure level required to 
hear the various tones compared to what an 
average person can hear. The difference be- 
tween what the deaf person can hear and 
what the normal person can hear is the 
measure of hearing loss. 

The top curve in Figure 19.10 is a typical 
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audiogram for a person with normal hearing. 
Notice that even the normal person does 
not hear all tones at exactly the same sound 
pressure level as the average normal person 
does, for there are always individual varia- 
tions from the average. The other two 
curves in Figure 19.10 are for two individ- 
uals who are partially deaf, that is, have siza- 
ble hearing losses. We have drawn two 
curves because there are two different kinds 
of deafness. These two kinds have different 
causes, and they are characterized by differ- 
ent patterns of hearing loss in their audio- 
grams. 

One kind, conduction deafness, has 
roughly the same hearing loss at all fre- 
quencies. The person suffering from con- 
duction deafness is no more deaf at one 
frequency than he is at another. The term 
conduction deafness is used because such an 
audiogram usually indicates that something 
is wrong with conduction in the ear. The 
car may be stopped up, the eardrum may 
be broken, or the ossicles of the middle 
ear may be damaged. The effect of conduc- 
tion deafness is much the same as that of 
stuffing cotton in one’s cars. 

The lowest curve in Figure 19.10 repre- 
sents the other kind of hearing loss, namely, 
nerve deafness. As its name suggests, in this 
type of deafness something is wrong with 
the auditory nervous system. Either the 
nerves themselves have been damaged, or 
there has been damage in the cochlea, par- 
ticularly to the basilar membrane. It is 
characteristic of nerve deafness that hearing 
loss is much greater at the high frequencies, 
which means that the nerve-deaf person can 
hear low-pitched sounds reasonably well but 
can hear high-pitched sounds very poorly or 
not at all. Such a person has a great deal of 
trouble understanding spcech, because, as 
we shall see in the next chapter, the high 
frequencies are very important in speech 
comprehension. He can hear the louder low 
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tones all right, but he is not able to dis- 
tinguish easily between the word sounds. 
Because he can hear sound but cannot com- 
prehend speech easily, he is likely to become 
very annoyed. Also for the same reason, this 
kind of deafness has sometimes been called 
perception deafness. 

Nerve deafness is very common in older 
people. In fact, nearly all of us can expect 
to have at least mild nerve deafness by the 
time we are sixty, just as most of us can 
expect to be a bit farsighted by that age. 
But for most people, the deafness will not 
be serious enough to require a hearing aid. 


E THE CHEMICAL SENSES 


So far, in the preceding chapter and this 
one, we have covered the two senses, vision 
and hearing, that most people would con- 
sider to be our most important ones. It 
remains for us to describe the others. We 
can divide them into three main groups: 
the chemical senses, the skin senses, and the 
deep senses. Since these senses do not figure 
as prominently in our lives as do vision and 
hearing, our descriptions, in general, will be 
brief. We shall begin with the chemical 
senses, which consist of smell and taste. 

The smell receptors. "The receptors for 
smell respond to chemical substances, but 
only if those substances are volatile. Liquids, 
for example, do not stimulate the sense of 
smell. Smell receptors are located high up in 
the nasal passages leading from the nostrils 
to the throat (see Figure 19.11). They lie 
in two small patches, one on the left and 
one on the right, in the roofs of these pas- 
sages. They are a little off the main route of 
air as it moves through the nose in normal 
breathing, and consequently our sense of 
smell is relatively dulled when we are 
breathing quietly. A sudden sniff or vigorous 
intake of air, however, stirs up the air in the 
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masal passages and brings it more directly 
to the receptors. This is why we see animals 
and people sniffing when they are trying to 
identify an odor. 

Primary odors. Just by recalling the odors 
that you encounter in everyday life, you can 
realize that there are many shades and quali- 
ties of them. Perhaps, however, there are a 
few primary odors which, when mixed in 
different proportions, can match or produce 
the entire gamut of smells. This possibility, 
you will recall, worked out very well in the 
case of vision, for in that sense only three 
different stimuli (a red, a green, and a blue) 
are necessary to “таке” any of the variety 
of hues we perceive. Unfortunately, how- 
ever, this happy solution has not worked for 
the sense of smell. Although research 
workers have devoted considerable effort to 
the problem, we are not yet certain what 
the primary odors are, or even whether there 
is a limited number of them. 


Fig. 19.11. A cross section of the nose. Air currents 
inhaled through the nostrils are wafted to the upper 
Part of the nasal cavity where they may stimulate the 
olfactory receptors. 
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Putrid (bad fish) 


Fruity 
(lemon) 


icy 
(cloves) 


Fig. 19.12. Henning's smell prism. Henning proposed 
that there are six basic odors and that they might be 
represented as corners on a prism, Other odors are 
regarded as mixtures of these primary odors. 


For a tentative list of primary odors, psy- 
chologists have generally favored a classifica- 
tion suggested by Henning. This assumes 
that there are six basic smells which may be 
mixed to give intermediate ones as shown 
in the accompanying smell prism (see Fig- 
ure 19.12). Industrial chemists, who are 
faced with the problem of making artificial 
perfumes and scents, prefer a simpler four- 
fold classification of odors, suggested by 
Crocker? According to this classification, 
the four primary odors and examples of 
them are fragrant (musk), acid (vinegar), 
burnt (roast coffee), and caprylic (goaty or 
sweaty). 

To illustrate the difficulty in accepting 
this or any other scheme of primary odors, 
we can turn to an experiment in which 15 
subjects were asked to classify 32 different 
odors.t Their instructions were to sniff the 
samples and to classify in groups all odors 
that seemed similar. They were allowed to 
make as many different groups as they con- 
sidered necessary. In the accompanying 
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Fig. 19.13. Number of groups required to classify 
olfactory stimuli. This graph summarizes an experi- 
ment in which subjects were asked to classify odors 
according to their similarities and differences. One 
subject could classify all odors into four groups, but 
most subjects required more. (After Ross, S., & Harri- 
man, A. B. A preliminary study of the Crocker- 
Henderson odor-classification system. Amer. J. Psy- 
chol., 1949, 62, 399—404.) 


graph (Figure 19.13) are the number of 
groups employed by different proportions of 
subjects. Only one of them could classify 
all odors into just four groups. About half 
of them needed five or six groups. Some 
subjects, however, needed as many as 12 or 
more groups to classify the stimuli. From 
this and other experiments, it appears that 
people cannot agree very well on how many 
primary odors there are. 

Smell sensitivity. In hearing and vision 
we were able to state precisely how much 
energy is required for a person to detect or 
discriminate a stimulus. This is often not 
the case in smell because we are unable to 
control accurately how much of a stimulus 
gets to the smell receptors. Sniffing, we have 
already pointed out, is the best way to get 
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odors to the smell receptors, yet sniffs vary 
from one person to another and from onc 
sniff to the next. So even if we know how 
much odorous material is introduced into 
the nose, we cannot say accurately how 
much arrives at the smell receptors. 

Two partial solutions to this problem 
have been used. One is blast-injection tech- 
nique. A certain amount of odorous vapor 
is put into a bottle under pressure and a 
tube led from the bottle to a person's nosc 
(see Figure 19.14). A clamp on the tube 
holds the vapor in the bottle until the clamp 
is released. At that moment, a blast of vapor 
of known concentration and amount is sent 
into the nose by the pressure in the bottle. 
This method has given better measures of 
smell sensitivity than was possible with 
cruder techniques. A second method for 
controlling smell stimuli makes use of "e 
olfactorium. This is a sealed glass room that 
shuts out all unwanted odors and permits 
the subject to breathe air containing some 
uniform amount of odorous material. 

With methods like these it has been pos- 
sible to compare the amounts of odorous 
material needed for a person to detect ils 
presence. Thresholds of detection vary con. 
siderably for the different odors, but in gen- 
eral they are rather small. Anesthetic ether, 
which is one of the less odorous materials, 
requires only 6 milligrams per liter of air— 
a milligram is about 40 millionths of an 
ounce—to be detected. Artificial musk, onc 
of the most odorous of substances, can be 
sensed in extraordinarily small dilutions. 
Only 0.00004 milligram of it in a liter of 
air can be smelled. This is such an enormous 
amount of dilution that no physical or 
chemical means can be used to measure it, 
which means that the nose must be respond- 
ing to no more than a few chemical mole- 
cules per sniff. However, impressive as this 
may be, the sense of smell in many animals 
surpasses that in man. 
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Fig. 19.14. The blast-injection technique for the study of smell. For explanation, see text. 


Taste receptors. The receptors for taste 
are specialized cells which are grouped to- 
gether in little clusters known as taste buds 
(see Figure 19.15). These buds are located 
for the most part on the top and sides of the 
tongue, but a few of them are also at the 
back of the mouth and in the throat. If you 
examine the tongue closely—which you may 
do simply by looking at your own tongue 
in a mirror—you will notice a number of 
bumps on it, some large and some small. 
These bumps, called papillae, are richly 
populated with taste buds. To stimulate the 
taste receptors, substances must be in solu- 
tions which wash around the papillae and 
penetrate to the taste cells within them. 
Primary taste qualities. We have said 
that we are not yet certain of the primary 
odors, Fortunately we are clearer about the 
primary taste qualities. Several lines of evi- 
dence point to four qualities. These have 
been named salty, sour, sweet, and bitter. 
Part of the evidence for these qualities is 
the fact that the tongue is not uniformly 
Sensitive to all stimuli. If, for example, we 
apply minute drops of a bitter solution, 


such as quinine, to different parts of the 
tongue, we find the bitter taste most pro- 
nounced when the drops are put at the 
back of the tongue. The taste of sweetness, 
on the other hand, is most noticeable when 
sugar solutions are placed on the tip of the 
tongue. The sides of the tongue respond 
mainly to sour stimuli, and the tip and part 
of the sides respond to salty solutions. This 
and other evidence support the idea of four 
primary taste qualities. 


Fig. 19.15. A taste bud. 
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are functioning properly, we hardly need 
any other senses to appreciate what is going 
on around us. For this reason we tend to 
ignore what we could do, if we had to, with 
our skin senses. In general, we rely on our 
skin senses only for such simple experiences 
as itches and tinglings, feelings of hot and 
cold, and painful sensations of injury. Ac- 
tually the skin senses are capable of telling 
us much more than that. We could, for ex- 
ample, identify many objects by their touch 
or even read braille, as the blind have been 
forced to do. 

The four senses. Let us begin our account 
of these senses with an experiment that has 
now become a common one in the psycho- 
logical laboratory. A subject is seated and 
asked to roll up the sleeve of his shirt, bar- 
ing his forearm. On the undersurface of the 
arm a grid is stamped (see Figure 19.16). 
The experimenter then takes a hair that can 
be applied with known pressure and touches 
the end of it first to one spot on the grid 
and then to another. Each time the hair is 
applied, the subject reports whether or not 
he feels pressure. The experimenter keeps 
a chart corresponding to the grid stamped on 
the subject’s arm and marks on it each posi- 
tion at which the subject reports pressure. 

Having plotted all the squares on the 
grid where pressure is reported, the experi- 
menter now abandons his hair and takes up 
a rod that has been cooled to a temperature, 
say, of 28°C and is kept at that tempera- 
ture throughout the experiment. With this 
rod, he goes again from square to square 
and charts the points at which the subject 
reports “cold.” He then does the same thing 
with a rod that has been maintained at a 
temperature above normal, say, 35°C, and 
he maps all the spots for which "warm" is 
reported. Finally, with a fine, sharp needle 
applied with a constant, light pressure, he 
goes over the entire grid again and plots the 
“pain spots.” 
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Now let us look at the chart on which 
all these points are plotted (see Figure 
19.16). First of all, you can see that not all 
areas are equally sensitive. In some squares, 
the subject reports “pressure,” in others he 
does not. Thus you see that the skin has a 
punctate sensitivity—it is sensitive at some 
points and not others. (Actually detailed 
analysis shows that the skin is simply more 
sensitive or less sensitive from one square 
to another.) Secondly, you will notice that 
there are different maps for the different 
stimulators. The places of greatest sensitiv- 
ity of pressure, cold, warmth, and pain are, 
on the whole, different. You now see that 
there is not one skin sense, but four differ- 
ent ones, and you may infer that they repre- 
sent four different kinds of receptors. This 
experiment is only one of several that sup- 
port the conclusion that there are four skin 
senses, 

Pressure or touch. The experience a sub- 
ject reports when he is touched lightly with 
a hair is called either pressure or touch. The 
amount of pressure required to elicit this 
experience varies greatly for different parts 
of the body. The tip of the tongue, the lips, 
the fingers, and the hand are the most sensi- 
tive areas. The arms and legs are less sensi- 
tive, while the trunk and calloused areas 
are the least sensitive of all. We experience 
pressure, it should also be noted, not only 
when some object touches the skin but also 
when hairs on the body are slightly moved. 

Psychologists have studied carefully what 
it is about a stimulus that elicits the ex- 
perience of pressure. They wanted to know 
in particular whether it was the weight of 
an object on the skin or simply a bending 
of the skin that aroused sensation. They 
have concluded that it is the latter—the 
deforming or bending of the skin.“ If you 
have handy some mercury, you can demon- 
strate this yourself. Put some mercury in a 
small glass to a depth of an inch and a half 
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or more, then dip the tip of your finger in 
the mercury. Mercury, being rather heavy 
—thirteen times as heavy as water—will 
exert pressure over the surface of the im- 
mersed skin. You will observe, however, that 
you do not feel the pressure at the tip of 
your finger but only at the mercury line. 
It is here that there is a gradient of pres- 
sure on your skin—a change from air pres- 
sure to the pressure exerted by the mercury. 
Thus it is a gradient of pressure, not uni- 
formly distributed pressure, that arouses 
the experience of pressure. 

Receptors for pressure. For more than 
fifty years there have been many attempts to 
determine the receptors for pressure. Sel- 
dom have scientists worked so assiduously 
ata problem with so little success. We think 
that a fairly complex structure, called the 
Meissner corpuscle (see Figure 19.17), 
Serves the pressure sense in the hairless re- 
gions of the body and that another struc- 
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ture, the basket nerve ending, does it for 
the roots of hairs. We also have good reason 
to believe that simple free nerve endings— 
endings not associated with any special 
structure—also convey touch impulses, be- 
cause we can feel pressure in some areas 
of the skin where no receptors other than 
free nerve endings are to be found. A final 
answer to this problem, however, awaits 
further, more definitive research. 
Temperature stimulation. In the experi- 
ment with which we began this section, the 
maps of "cold" spots and "warm" spots 
were different. This fact has been taken to 
mean that there are two different senses for 
experiencing warmth and cold. We are in 
fact rather sure of that, even though re- 
search to date has not established with cer- 
tainty just what the respective receptors are. 
We do know, however, that the experiences 
of warmth and cold are elicited by any 
change in the normal gradient of skin tem- 


Fig. 19.17. Structures of the human skin. Not all of the structures shown in the diagram are to 
be found in any one area of the skin, See text for further explanation. 
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perature. This gradient, in the case of the 
forearm, for example, is about 5°C and is 
the difference between the temperature of 
circulating blood (37.5°C) and that of the 
surface of the skin (32 or 33°C). A stimulus 
of 28 to 30°C, which is definitely felt as 
cold, increases this gradient a little, while a 
stimulus of 34°C, which can be felt as 
warm, decreases it a little. Thus it takes a 
change in skin temperature of only 1 or 
2°C to be experienced as warmth or cold. 

Pain. A good many very diverse stimuli 
produce pain—a needle prick, a hard blow 
to the skin, scalding steam, or strong acid. 
For that reason, it is impossible to say in 
physical terms exactly what produces pain. 
One laboratory method of producing pain, 
which has proved rather precise, is to use a 
device that radiates heat to a given area of 
the skin.“ As the radiant heat is increased in 
intensity, a person first reports warmth, as 
you might expect, and then at a particular 
intensity he reports pain. Other methods 
which are not quite so precise make use of 
pinpricks and chemical solutions. 

"Injury to tissues. The biological utility 
of pain, of course, is quite clear. It keeps us 
from incurring a grave injury. This utility is 
illustrated by those rare individuals who 
have no pain sensitivity. One such person, a 
seven-year-old girl, was described who had 
in her short life accumulated multiple scars, 
bruises, self-mutilations, fractures, disloca- 
tions, and other local deformities. “On 
several occasions the parents smelled the 
odor of burning flesh and found her leaning 
casually on a hot stove.” 

Because of the close relation between 
pain and bodily injury, scientists have been 
inclined to believe for a long time that in- 
jury to tissues is the common immediate 
stimulus for the sensation of pain. Recent 
evidence makes this view rather plausible.“ 
When an observer is asked to report pain 
while heat is radiated to a patch of skin on 
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his forehead, he will usually report a sensa- 
tion of pain when the temperature of his 
skin reaches the point at which tissues begin 
to break down. The amount of pain felt is 
not directly related to the amount of tissue 
damage, however. Rather, it is related to 
the rate of destruction, and a painful sen 
sation results when stimulation produces a 
critical state in which destructive forces just 
begin to exceed the rate of repair. 

The receptor for pain is almost certainly 
the unspecialized free nerve ending that is 
abundant in most parts of the skin, particu- 
larly where sensitivity to pain is greatest. 

Adaptation. Like the chemical senses, 
those of the skin are able to adapt to stimuli 
within rather wide limits. Pain adapts rather 
incompletely—if you have ever had a bad 
toothache, you have discovered how slowly 
the sensations of pain adapt—but both 
touch and thermal sensitivity change ap- 
preciably during the course of stimulation. 
Adaptation is especially marked in the senses 
of warmth and cold. If, for example, one 
immerses his left hand in warm water and 
his right hand in cold water, the sensations 
of warm and cold, respectively, gradually dic 
out. But then, if both hands are immersed 
in water at a temperature between those to 
which the hands are adapted, the left hand 
now feels cold and the right one feels warm. 


Uruk DEEP SENSES 


Except when we have a stomach-ache or 
a headache, we are usually unaware of 
stimuli inside the body. Yet hidden away 
in the linings of internal organs, in our 
muscles, and in our joints is a large varicty 
of sense organs. 

= Subcutaneous sensibility. Some of these 
sense organs are not far beneath the skin, 
yet are not a part of our skin senses. This 
fact can be demonstrated by applying an 
anesthetic to the skin. After the skin has 
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Fig. 19.18. Kinesthetic recep- 
fors in muscle. The two kin- 
esthetic receptors shown in 
this diagram are the neuro- 
muscular spindle and the 
Golgi tendon organ. 


Golgi tendon organ 


become insensitive, we can still feel heavy 
pressure applied to the skin and some pain 
if the skin is pinched. There are therefore 
deep-pressure and pain receptors in the 
subcutaneous layers below the skin. It is 
thought that these deep-pressure receptors 
are the relatively large Pacinian corpuscles 
(see Figure 19.17) that are found in the 
Tegions that have decp-pressure sensitivity. 
As in the case of the skin senses, the re- 
ceptors for deep pain are almost certainly 
free nerve endings. 

* Organic senses. We know relatively lit- 
tle about receptors in the internal organs 
within the body cavity, mainly because these 
Areas are so inaccessible to experimentation. 
But there must be cold and warm receptors 
in the esophagus and stomach, for we can 
€xperience cold and warmth in these parts. 
They also have something similar to the 
deep subcutaneous receptors for pressure 
and pain, because they yield corresponding 
experiences when stretched. So far as other 
internal organs are concerned, it is clear that 
pe can feel pressure and pain when they are 
Irritated or put under pressure, but we do 
Dot know to what extent these experiences 
arise from receptors in the organs themselves 
and to what extent they may arise from 
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other tissues and the abdominal wall which 
are indirectly affected by these organs. 

Kinesthetic sense. A bodily sense that 
physiologists now know a good deal about 
is one that most laymen have never head of: 
kinesthesis. In some ways, it is the most im- 
portant sense we have, because it provides 
an automatic system for coordinating our 
muscles in walking and in all our skilled 
movements. One can see how important it 
is only by observing a person who has been 
deprived of it. This sometimes happens in a 
form of syphilis known as tabes dorsalis, 
which attacks the sensory pathways from 
the kinesthetic sense organs. A patient with 
this disease is getting no information from 
his muscles about their movements. He is 
able to walk, balance a ball, or carry out 
other skills only by watching carefully what 
his arms and legs are doing. If syphilis 
should invade the brain stem and interrupt 
kinesthetic impulses from the face and 
mouth, uncoordinated movements of the 
face may also occur along with a slurring of 
speech that may be so severe as to be un- 
intelligible. 

The kinesthetic receptors are found in 
three distinct places. One is in the muscles, 
where free nerve endings surround small 
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Fig. 19.19. The vestibular sense organs. The three 
semicircular canals are so arranged that one is in 
each plane. Organs in the ampullae of these canals 
respond to rotation or movement of the head. The 
otolith organs located in the saccule and utricle, on 
the other hand, are stimulated by gravity and hence 
by the position of the head. 
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Fig. 19.20. The otolith organs. The sketch shows the 
microscopic structure of the otolith organs in the 
saccule and utricle. The otoliths embedded in a 
gelatinous substance exert pressure on the sensory 
hairs according to the position of the head. Stimula- 
tion of the hairs evokes impulses in sensory nerve 
fibers which join other fibers from the ear and end 
in the medulla of the brain. 
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muscle spindles (see Figure 19.18). These 
kinesthetic receptors signal the stretch of a 
muscle—and each time one muscle is con- 
tracted another one in the neighborhood is 
usually stretched. A second location of 
kinesthetic receptors is in the tendons that 
connect muscles to bones. The receptors 
here are nerve endings that serve a special- 
ized organ known as the Golgi tendon or- 
gan (see Figure 19.18). They are stimulated 
when a muscle contracts and puts tension 
on the tendon. Finally, some receptors are 
to be found in the linings of the joints. 
These are stimulated whenever a limb 
moves, changing the relative positions of 
two bones in the joint. We are still not 
certain about the receptors in the joints, but 
it is possible that they are Pacinian corpus- 
cles—the same receptors that yield deep 
pressure when regions below the skin are 
stimulated. 

The vestibular sense organs. Like kines- 
thesis, the vestibular sense is important in 
balance and movement, but it does not pro- 
vide experiences of which we are ordinarily 
aware. The organs of the vestibular sense are 
well known because they are highly special- 
ized, are reasonably large, and can be 
Studied in detail under the microscope. 
They are, in fact, part of the inner ear. The 
Inner car is a series of cavities, only one of 
which, the cochlea, is concerned with hear- 
ing. The rest of the cavities constitute the 
Vestibular organs (see Figures 19.19 and 
19.20). They divide into two main groups: 
the semicircular canals and the otolith or- 
gans, 

There are three semicircular canals, each 
roughly perpendicular to both the others, 
and they are so oriented as to represent 
three different planes of movements. In an 
enlarged part of each canal is a set of hair 
cells somewhat similar in general structure 
to those in the cochlea. "These cells are en- 
Compassed by the fluid that fills the canal 
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and are stimulated when some pressure is 
exerted on this fluid. Such pressure occurs 
mainly when the head is rotated, and thus 
the canals are sense organs for rotation. It 
appears, however, that the receptors do not 
respond merely to continuous rotation— 
continuous pressure—but to changes in rate 
of rotation, that is, to acceleration or de- 
celeration of the head. So when a person is 
rotated, or rotates himself as some stage 
performers do, it is only while he is in- 
creasing speed or slowing down that the 
semicircular organs are stimulated. 

Dancers and acrobats who do a lot of 
spinning have learned some tricks which 
help them overcome the effects of this sense 
during their gyrations. Watch a ballet 
dancer spinning, and you will see that he 
keeps his head as motionless as possible by 
fixating some object in the environment. 
The head whips around to pick a new fixa- 
tion point before the body catches up. 

There are two other cavities making up 
the vestibular organ. On the walls of these 
cavities are thickenings which contain their 
receptor cells. These protrude into a gelat- 
inous mass that contains small crystals, 
the otoliths (oto means “ear,” and lith 
means "stone"). These réceptors appear to 
be positional or static receptors, for they 
respond merely to the tilt or position of the 
head and do not require rotation to be 
stimulated. 

* Vestibular reactions. The canals and the 
otolith organs together provide a sense of 
balance. Impulses from these organs help a 
person right himself when he has been 
thrown off balance. More specifically, they 
control a number of reflexes that automati- 
cally compensate for loss of balance. One 
such reflex is a movement of the head back 
to a normal position whenever it has been 
turned away from it. Another is a reflex 
twisting of the trunk and body to return 
the whole body to normal position. Perhaps 
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the best illustration of these effects of the 
vestibular sense organs is the righting re- 
action of the cat, an animal famed for its 
ability to land right side up when dropped 
from any height or position. A cat, when 
turned upside down and dropped, first twists 
its head around to normal position, then its 
trunk, and then, through some indirect re- 
flexes, brings its four feet around to orient 
toward the ground. This series of reactions 
is controlled primarily by the vestibular re- 
ceptors. 

There is a special connection between the 
vestibular receptors and the eyes. If one 
turns his head quickly, his eyes ordinarily 
move simultaneously in the opposite direc- 
tion so that they continue to fixate the same 
point. These are compensatory movements 
of the eyes that are controlled in part by 
the vestibular receptors. When we have 
been spinning around and then stop, our 
eyes continue to move back and forth in a 
movement that is called rotation nystagmus. 
The eyes drift to one side, then move 
quickly to the other, then drift, then jump, 
and so on. Such nystagmus is a reflex evoked 
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by the stimulation that the receptors in the 
semicircular canals have received. 

* Motion sickness. Motion sickness, which 
has caused some people so much misery, is 
an effect of vestibular stimulation. There 
are several common forms of this discom- 
fort: train sickness, car sickness, sca sick- 
ness, and air sickness. We know that the 
vestibular organs are responsible for such 
sickness, because the occasional individual 
whose vestibular system is not functioning 
does not suffer motion sickness and also 
because we can produce motion sickness 
experimentally by stimulating the vestibular 
organs. The sickness comes about because 
vestibular impulses evoke reflex reactions in 
the alimentary tract. Of course, other factors 
such as anxiety can also augment such re- 
actions, and they therefore contribute to 
the direct effects of vestibular stimulation. 
There are now certain well-publicized drugs, 
e.g, Dramamine, which reduce or prevent 
motion sickness, but it is not yet known 
whether they work on the vestibular sense, 
alimentary tract, or some other part of the 
nervous system concerned in the reaction. 


1. The stimulus for human hearing is alternations of air pressure called 
sound waves. All sound waves, no matter how complex, may be analyzed 
into sine waves, each of which has a certain frequency and intensity. 

2. Pitch and loudness, though correlated respectively with frequency 
and intensity, are psychological attributes of sounds. 

3. Simple sine waves are called pure tones. Noises are sound waves 
that consist of many frequencies mixed more or less randomly. 

4. Sound waves enter the canal of the outer ear and cause the eardrum 
to vibrate. This vibration is transmitted via some bones to the inner car, 
which contains the organ of hearing, the cochlea. 

5. In the cochlea, sound waves travel through a fluid to bend the 


basilar membrane, thereby exciting auditory-nerve impulses. In general, 
the place at which the basilar membrane is bent determines pitch, and the 
degree of the bending determines loudness. 
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6. There is a lower limit of hearing below which we are unable to hear 
sounds. This limit is less for tones of the middle frequencies than it is for 
higher or lower ones. 

7. On the other hand, there is an upper limit beyond which sounds 
produce pain but no increase in loudness. This is about the same for all 
frequencies. 

8. There are also limits in the ability to discriminate differences in fre- 
quency and in intensity. 

9. Hearing is made more difficult if a sound is masked by some other 
sound. 

10. If the harmonics of two tones “fit” together, they are likely to sound 
consonant; if they do not, they may be experienced as dissonant. 

11. The three principal cues to the direction of a sound—time of ar- 
rival, intensity, and phase—all depend upon differences in the sound as it 
arrives at the two ears. The cues to distance, however, largely depend on 
one car and are (a) intensity and (b) frequency composition. 

12. Deafness is fairly common in the population. Two types can be 
distinguished: conductive deafness, which involves some loss in the con- 
duction of sounds to the inner ear, and nerve deafness, which involves 
some defect in the basilar membrane or the auditory nerve. Nerve deaf- 
ness tends to be greater for high tones than for low tones, and it is increas- 
ingly common in old age. 

13. It is not certain how many qualities there are in the sense of smell, 
although as few as four or six will account for most odors. 

14. Taste, on the other hand, seems to have four basic qualities: sweet, 
salt, sour, and bitter. 

15. Smell is much more acute than taste, sometimes requiring only a 
few molecules per liter of air for detection. Both senses adapt fairly rapidly 
to continued stimulation. 

16. There are four basic senses associated with the skin: warmth, cold, 
pressure, and pain. Several highly specialized structures in the skin have 
been suggested as the receptors for these senses. 

17. The best-established fact is that free nerve endings can serve as re- 
ceptors for pain. Pain adapts less rapidly than the other skin senses. 

18. The deep senses consist principally of the kinesthetic and vestibular 
senses. 

19. Kinesthetic receptors are found in muscles, tendons, and joints. Im- 
pulses from these receptors make posture and coordination almost auto- 
matic. 

20. The vestibular sense organs are located in the head near the cochlea 
and in the inner ear. They respond to the rotation of the head or to 
changes in its position, thus providing a sense of balance. 
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devices, and in societies speaking different 
languages but in close contact with each 
other—as was the case with the American 
Indians—hundreds of gestures may be used 
to surmount the language barrier. The most 
universal system of communicating with 
signals, however, is a language in which 
words are spoken and written in different 
combinations to convey meaning. 

Language, of course, may be cither writ- 
ten or spoken. Of the two forms of lan- 
guage, the oral is historically the older. 
Later, by a gradual progression from pictures 
to such characters as the letters in our 
alphabet, written language evolved. For this 
reason, and because written language is 
usually more carefully regulated by custom 
and grammarians, there are some important 
differences between written and spoken lan- 
guage. The basic elements of the two are 
of course different, onc being letters and 
the other being sounds. Our speaking and 
writing vocabularies are also different—the 
written is usually much the larger. Further- 
more, our speaking and writing grammars 
differ; we tend to convey different kinds of 
information in the two media; and, finally, 
our written language is not so repetitive and 
redundant as our oral one. 

Despite all these differences, the two ob- 
viously have much in common, for they fol- 
low many of the same rules, and one form 
can casily be translated into the other by 
persons familiar with the language. We shall 
therefore treat them together in this chap- 
ter, first giving more emphasis to speech 
and then more to written language, pointing 
out their similarities more than their dif- 
ferences, There are many interesting ap- 
parent differences among the languages of 
different societies, such as German, Russian, 
Chinese, and American, but to keep the 
chapter relatively uncomplicated we shall 
confine our comments to the English lan- 
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The study of language. There are several 
groups of students and scientists in our 
society, besides the psychologists, who make 
it their business to study speech. Each has 
its point of view and special interest. Some 
are interested in the sounds of speech, how 
they are made, how they are related to writ- 
ten symbols and how speech may be im- 
proved; these are the phoneticians. Some 
are interested most in the meaning of words; 
these are called semanticists. Others are con- 
cerned with the rules and habits for speak- 
ing and writing words; these are the gram- 
maticists. Vinally, there are specialists who 
compare different languages with each other 
and who study the history of words and 
languages; these are the philologists. 

Psychologists have a somewhat different 
interest in language, They are not concerned 
with its history or grammar but rather with 
its use as a means of communication—a 
way in which people behave, and a stimulus 
that people perceive and respond to. 


Bspeecn AS A STIMULUS 


Because we use speech so much for com- 
munication, it is probably the most im- 
portant class of sounds we hear. Speech 
sounds, however, are very complicated and 
differ from one speaker to another. Even 
the sounds made in speaking the same lan- 
guage differ considerably. A Southern ac- 
cent, for example, is very different from a 
Brooklyn accent. The fact that the speech 
of persons with widely dissimilar accents 
can be understood with a minimum of diffi- 
culty by the average listener poses one of 
the interesting questions studied by persons 
investigating speech as a stimulus. 

The comprehension of speech. Speech 
sounds are made by blowing air across the 
vocal cords, thereby setting the cords to 
vibrating, then modifying the sound pro- 
duced in this way with movements of the 
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Fig. 20.1. Some manual signs in Indian sign language. See if you can tell which sign is used to 
represent each of the following: fast, fight, fish, fond, house, hot, hungry, snake, and snow. 
Correct answers are given in the footnote on p. 516, (After Tomkins, W. Universal Indian sign 


language. San Diego: William Tomkins, 1931.) 


tongue, lips, and mouth. This is not the 
place to discuss how speech sounds are 
EM However, in order to understand 
yat they are heard. and interpreted, we 
dodi understand their physical nature. To 

lat, we must analyze them into their 


various sine-vave frequencies in the same 
way that we have learned to analyze other 
complex sounds in the last chapter. Obvi- 
ously, however, the frequencies of the 
speech sounds change from instant to in- 
stant, so that we cannot analyze a steady 
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tween different words. For example, in the 
following sentence we have taken all the 
vowels out: Ths sctn f th chptr s bt spch. 
You still would have a pretty good idea 
what the sentence is. But if we take all the 
consonants out, and leave the vowels in, we 
get this unintelligible series: i eio o e ae i 
aou ee. 

Because all vowel sounds are vocalized 
and last longer than consonants, they con- 
tain much more of the speech intensity. 
Thus we have a situation in which the loud- 
est sounds are not the most important for 
comprehension or intelligibility. We might 
almost say that the low frequencies produce 
the most sound but that the high frequen- 
cies produce the most intelligibility. 

Dynamics of speech. We have seen that 
the important factor in understanding 
speech is its pattern of frequencies; a partic- 
ular combination of frequencies makes one 
word sound different from another. Besides 
intelligibility, however, speech has some 
other interesting aspects. From speech 
sounds we recognize the voice of a friend, 
or of a stranger. We recognize a voice on a 
telephone as the same voice we heard in 
direct conversation yesterday, even though 
we have never heard this particular voice on 
the telephone before. And we still recognize 
that the sound of the voice over the tele- 
phone is much different from the sound of 
the same voice in direct talking. We can 
also usually tell from the tone of voice 
when the speaker is angry, or happy, or dis- 
appointed. What is it in speech that allows 
us to recognize all these different qualities— 
qualities which have nothing to do with the 
understanding of the particular words used? 

There are several factors that are impor- 
tant to the perception of quality. One of 
these is intensity. When people speak 


Correct answers for signs in Figure 20.1 are: 
a, hungry; b, fond; c, fast; d, fight; e, house; 
f, snake; g, fish; h, hot; and i, snow. 
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loudly, you recognize that they are excited, 
or angry, or perhaps having difficulty com- 
municating. When they speak quietly, they 
are rarely angry. Another factor is what is 
called the dynamic range, which is the range 
between the loudest and weakest sounds 
made. The dynamic range of most voices 
is surprisingly small—about 30 decibels of 
sound pressure level. We can, of course, 
hear a much wider range than that, and be- 
cause the range of a voice is so small the 
intensity of particular word sounds does not 
seem important. People differ in their dy- 
namic ranges, however, and we can recog- 
nize this difference and use it to identify 
the voice of a particular person. The situa- 
tion also makes a difference, and any partic- 
ular person varies his dynamic range with 
the situation. In an oration, the dynamic 
range is usually reduced, sometimes to an 
unpleasant monotone if the speaker is in- 
experienced. In normal conversation the 
dynamic range is medium, but becomes 
greater when the speaker is excited. 

Still a third characteristic of voice quality 
is fundamental pitch. Some people have 
characteristically deep voices; others have 
high-pitched voices. And, although there is 
a lot of difference among the fundamental 
pitches of people of the same sex, the aver- 
age female voice is higher-pitched than the 
average man’s. These consistencies help us 
recognize people by their voices. In singing, 
the fundamental pitch is purposely changed 
to match the melody. But the pitch also 
changes under conditions of excitement or 
other stress. The voices of most people be- 
come higher-pitched when they are excited 
than when they are calm. 

One other characteristic of voice quality 
is the rate of talking. People vary quite а 
bit in their talking rate. Very slow talkers 
will speak under 100 words per minute, 
while the fastest talkers occasionally go well 
over 200 words per minute. Fast talking is 
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so well recognized as a sign of excitement 
that many radio and television announcers 
deliberately learn to talk at a very fast rate 
to give the impression of excitement. Those 
of you who have heard a sports announcer 
describing a horse race are quite familiar 
with this trick. 

You must realize, of course, that we do 
not consciously analyze different voices in 
these various ways. What we judge about a 
speaker's voice is the over-all effect produced 
by the combination of these aspects of voice 
quality, and from this over-all effect we 
form opinions about the speaker himself, 
or about his emotions and feelings at the 
time he is talking. 


EU STRUCTURE OF 
LANGUAGE 


Now let us see how various sounds are 
combined to make the words, sentences, and 
paragraphs that make up everyday language. 
Let us, in other words, study the structure 
of language. То do that we shall discuss 
both written and spoken language and use 
examples from each. 

Phonetics of speech. Long before meth- 
ods were available for analyzing speech into 
its component frequencies and intensities, 
the phoneticians developed a classification 
of speech sounds based on the way we shape 
Our mouths to produce speech. Their two 
Main classes of sounds, as you already know, 
are the vowels and the consonants. Vowels 
are produced by letting air escape freely 
through the mouth passage; consonants are 
Produced by interrupting or constricting 
In some way the stream of air as it passes 
through the mouth. The phonetician can 
distinguish particular vowels and consonants 
according to which part of the tongue acts 
to modify the sound, the height to which 
the tongue is raised, the position of the 
lips, and so on. 
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With this method of classification, a 
skilled phonetician can distinguish 42 
classes of vowel sounds and 36 consonants. 
He has a different printed phonetic symbol 
to represent each of these possible sounds. 
Thus he is able to list all the sounds that 
can be reliably distinguished by experts. 
Speech sounds classified in this way are evi- 
dently not the stimuli of speech to which we 
all respond, however, because the ordinary 
person cannot distinguish all the sounds de- 
fined by the phonetician. Instead of 42 
vowels, he can easily distinguish about 8 
vowel sounds and with some difficulty no 
more than 14 or 15. To define the sounds 
that we distinguish, rather than those we 
can produce, a different method of classifi- 
cation is necessary. 

Phonemes. To make such a classification, 
the linguist attempts to find out which 
sounds are actually distinguished in every- 
day use. Such sounds he calls phonemes. 
They differ from one language to another 
and even among communities that use the 
same language. To compile a list of 
phonemes, the linguist starts out with a 
large sample of speech written down in 
phonetic symbols. He then notices carefully 
how often each of the sounds is preceded 
or followed by cach of the other sounds 
that he has recorded. For example, he lists 
all the sounds that begin a word and then 
tabulates the sounds that are combined 
with them. Whenever he finds sounds that 
are similar but are never followed by the 
same sound, he groups them together into 
one phoneme. The reason he does this is 
that people do not need to distinguish 
sounds that are always followed by different 
sounds. 

An example will make this point clear. 
Consider the sound of k in the two words 
key and cool. If you say these words to 
yourself, you will realize that the k sound 
is different in the two words—simply notice 
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the position of your lips when you say 
them. No confusion results, however, by 
considering these two sounds to be the 
same, for the k in key is never followed by 
the oo and the k in cool is never followed 
by the e. Consequently, though the phone- 
tician can distinguish these two А5, we do 
not need to pay any attention to differences 
between them, for the oo and the e that 
follow them are our cues. For that reason, 
the phonetician considers the two k's to 
be one and the same phoneme /k/.* 

By this kind of analysis, applied to all 
the spoken language of a community or 
society, the linguist defines the essential 
components of speech, He can draw up a 
list of essential phonemes that ate used in 
any particular spoken language. The result- 
ing classification is much simpler than the 
phonetic classification. The essential pho- 
nemes, of course, vary from one language 
to another and from one accent to another. 
In fact, it is with phonemes, as they are 
used in particular words, that the linguist 
can state rather precisely what an accent is. 

Verbal context. Phonemes are the essen- 
tial units of spoken language. About 40 are 
usually required to transcribe accurately any 
variety of English, Thus all the sentences 
we speak and the thousands of words we use 
in making these sentences can be 
into 40 units, Conversely these units are 
combined into syllables, the syllables into 
words, words into sentences, and so on. 
Phonemes are the units from which spoken 
language scems to have been formed and 
into which it may be analyzed. 

Frequency of units. If someone were 
given 40 units and told to construct a new 
oral language, one of the first decisions he 
would face is how often to use each of the 
various units. He could, on the one hand, 

* The indicate that the phonemic 
letter k is meant. Phonetic symbols are written in 
brackets. 
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make sure to use cach unit just as often as 
any other unit. In this way he could make 
the greatest use of the available units, He 
might, on the other hand, throw away all 
the units except one and use just that one 
unit. The result would not be a language 
—even the animals use more units than 
that—for it could convey one and only one 
message. Or he might take some middle 
course and use some units a good many 
times and other units only a few times. 

It is this middle course that characterizes 

the languages that people use: some units 
are used much more frequently than others, 
Of the 40 English phonemes, 9 are used to 
make up more than half the sounds we 
produce. The most frequent sound (i as in 
bit) is used, on the average, more than 
100 times as often as the least frequent 
sound (z as in azure). And as you probably 
have observed yourself, consonant sounds 
occur more often than the vowel sounds, In- 
deed, only 12 consonant sounds: make up 
about 60 per cent of all sounds produced 
in " 
If we study the way in which units are 
combined into words, we note the same 
thing. Some units tend to be used more in 
one part of a word than in another. English 
words end and begin more often with con- 
sonants than with vowels, Moreover, of the 
consonants that begin words, more than 
one-half are from a group of five sounds, 
and of those that end words, more than 
one-half come from a group of cight differ- 
ent sounds. We use some words much more 
than others, Although the average college 
student probably can recognize 250,000 or 
more different words, he uses relatively few 
of these words with any regularity. It has 
been estimated that only 121 words make 
up about 60 per cent of our speech and 
about 45 pcr cent of our writing. 

The fact that some units and some com- 
binations of units (words) are used morc 
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frequently than others is not simply a 
statistical matter. It is related to our ability 
to perceive and comprehend speech. Be- 
cause we hear or read some units and words 
much more than others, we expect and 
anticipate them. Thus we find it easier to 
perceive them than others,*" 

"Sequence of units. Certain units not 
only appear more often than others, they 
are also more likely than others to follow 
certain units. In other words, certain sounds 
tend to follow other sounds, and certain 
letters tend to follow other letters, Thus 
some sequences of units are more likely to 
occur than others, This fact helps us con- 
siderably in our perception of language, It 
can be illustrated by describing an experi- 
ment in which subjects were shown words 
for very brief periods of time.“ The words 
were not those of English, but were pseudo 
words artificially created for the experiment. 
The experimenter first constructed a list of 
"words" in which the letters were drawn 
completely at random, and presented this 
list to his subjects. He measured the length 
of visual exposure necessary to identify the 
words. This list of words was called a 
“zero-order” list. He also used another list 
composed of “words” in which the letters 
Were used as frequently as they occur in 
English. The letter е, for example, occurred 
as often in these words as it does in ordi- 
"агу prose, and this was true of every other 


TABLE 20.1. Samples of pseudo words con- 
Mrocted according to the statistical properties 
of English, 
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Fig. 20.4. The recognition of puedo words These ore 
the results of the experiment described in the test on 
the recognition of pseudo words when prevented te 
subjects for short exposures The closer the words ap 
proximoted English, the more they were correctly 
identified. (Doto from Miller, Bruner, ond Ponmon. 
See Miller, G. А. Language end communication, New 
York: McGraw-Hill, 1951, Р. 201) 


letter he used. These words were "fint 
order words. Another set of “second-order” 
words was formed in the same way as the 
“first-order” list, but in addition cach letter 
in these words was preceded by a given let 
ter as often as it is preceded by that letter 
in English. “Thirdorder” and "fourth 
order” words were formed by the same rules 
except that cach letter was preceded by the 
combination of two letters and three letters, 
respectively, as often as it is in English, Ex 
amples of these words are given in Table 
20.1. As you can sce, the words begin to 
look more and more like English as the 
words progress from “zero order" to “fourth 
order." But they arc all nonsense words. 
You can probably guess what the result 
of the experiment was. As the pseudo words 
more closely approximated the sequences of 
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letters found in English, the subjects found 
it easier to perceive them correctly, and the 
length of exposure required became shorter 
and shorter. You can see exactly how the 
results came out in Figure 20.4. Thus the 
fact that English uses certain sequences of 
units more than others and the fact that we 
learn these over the years helps us in per- 
ceiving language. 

At the beginning of this section, we used 
the phrase “verbal context” as our main 
heading. We are now in a position to un- 
derstand this term. To perceive speech and 
written language we need to perceive not 
merely the isolated phonemes or letters of 
the language but also the frequencies and 
sequences in which they appear. The fact 
that one sound or one sequence of sounds 
is more likely to occur than another gives 
language a “verbal context” that makes a 
difference in our perception of the units of 
the language. Thus the stimuli or signals 
that make up a language are both the units 
of the language and the context provided 
by the way in which these units are com- 
bined. 


| ETT: USE OF LANGUAGE 


People who speak the same language use 
about the same units and combine these 
units in about the same ways. Thus they 
manage to communicate with each other. 
Even so, among people who speak the same 
language, there is a considerable variation 
in the way they use it. Aside from accents 
and dialects, which represent minor differ- 
ences in combining language units, some 
have a larger vocabulary than others, some 
diversify their language more than others, 
some are easier to understand, and some are 
more difficult. Some are relatively fluent 
and some less fluent. Let us look into a 
few of these differences in the use of lan- 


guage. 


Chapter 20 


Vocabulary. The English language has 
well over a half million words in it. There 
is probably no one who knows all these 
words, even if we omit the thousands of 
technical words used only by scholars to 
denote their materials and concepts. In 
fact, most people have a surprisingly small 
vocabulary—considering the large number 
of words available—and can expand this 
vocabulary only under special conditions. 

The number of words a person knows is 
usually considered to be his vocabulary; but, 
to be more accurate, each person has not 
just one, but rather several vocabularies. 
First of all there is the vocabulary he can 
recognize. This is almost always consider- 
ably larger than the one he can speak or 
write. In an earlier chapter, when we traced 
the development of language in the child, 
we pointed out that children can under- 
stand and recognize words before they can 
use them—at least in a way that others can 
understand—and this difference continues 
throughout life. The latest estimates of the 
number of words that the average college 
student can recognize, which is ordinarily 
considered to be his vocabulary, is about 
250,000 words. The number of words that 
he uses, however, is much smaller. 

There is also a difference in the vocabu- 
lary that a person can use and that which 
he ordinarily uses. What this difference is 
varies from one person to another, but you 
can make some estimate of it by comparing 
the words you use, say, in writing a theme 
or an examination paper with the words 
you use in your everyday speech. When we 
try hard, which we usually do if we want 
to impress someone with our vocabulary, 
we use many more words than we do when 
we are speaking casually. 

The size of a person's vocabulary has long 
been considered a measure of his general 
knowledge and abilities. In sizing up pcople 
in daily affairs, we usually consider the 
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person who uses the “highfalutin” words 
as being better-educated than those who 
do not. Psychologists have made use of this 
relation between education and vocabulary, 
as we saw in Chapter 15, to construct tests 
of intelligence. Such tests as the Stanford- 
Binet, for example, contain sections de- 
signed to measure vocabulary size and to 
give it weight in the over-all index of in- 
telligence. Nearly all forms of aptitude and 
intelligence tests directly or indirectly give 
considerable weight to vocabulary. This is 
not unreasonable, because words are sym- 
bols that stand for the things and events 
we know, and there should be a high cor- 
relation between the words we can use and 
recognize and our other knowledge and 
abilities. 

Verbal diversification. Vocabulary size, 
then, is one measure of a person's use of 
language. Another measure is the diversity 
of a person's language, which is to say, how 
stereotyped or flexible he is in his use of 
language. Actually there are several meas- 
ures of verbal diversification. 

" Type-token ratio. One is the type-token 
Tatio? It is obtained by making two counts 
of the words a person produces in some 
sample of his speech or writing. One is 
simply the number of words; this is the 
number of tokens produced. The second is 
the number of different words he produces; 
this is the number of types produced. Divid- 
ing the number of types by the number of 
tokens gives the type-token ratio. 

This ratio tends to go along with vocabu- 
laty size, for those of us who have limited 
Vocabularies must use the few words we 
know more often than do people who have 
a larger number of words at their command. 
Tt also partly describes some of the differ- 
E between written and spoken language. 
Written language usually has higher ratios 
than spoken language. When we write we 
choose our words with greater care and 
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thus use more different words to express 
shades of meaning. The type-token ratio is, 
as one might also expect, smaller for chil- 
dren than for adults. The vocabulary of 
children is limited, and they use short sen- 
tences with frequent repetition of words. 
The type-token ratio, finally, can also be 
taken as an index of language ability. Chil- 
dren and adults of relatively greater intel- 
lectual ability are less likely to reuse words 
and thus they show a higher ratio in their 
speech and writing. 

s Verb-adjective ratio. Another index of 
verbal diversification which has some inter- 
esting applications is the verb-adjective 
ratio, As its name implies, it is formed by 
taking the number of verbs in a sample of 
speech and dividing it by the number of 
words which qualify the action of the verb, 
including both adverbs and adjectives. Con- 
sequently, the higher this ratio for a sample 
of speech, the more “active” it is. 

As one might expect, the verb-adjective 
ratio varies considerably with different lan- 
guage samples. Scientific writing makes 
little use of verbs and has a low ratio of 
about 1.3. Writing which contains dialogue 
or has more "human interest" yields a 
higher ratio. In plays there are about nine 
verbs per adjective. 

The ratio can also be taken as one meas- 
ure of personality characteristics. It corre- 
lates, for example, with occupational in- 
terests. Persons who are genuinely inter- 
ested in selling have very low ratios; they 
use few verbs and a great many descriptive 
parts of specch. The ratio also correlates 
with emotional stability. School children 
who are rated by their teachers as being 
relatively unstable tend to use more verbs 
in their speech and to have higher ratios. 
So too do persons who have been chroni- 
cally anxious and have come to psychothera- 
pists for help with their problems of ad- 


justment. 
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Fig. 20.5. Development of the letter A from the Egyption Apis, The Egyption chorocter apis 
mooning sacred bell, seems to be the forerunner of the Phoenician choracter aleph, which meast 
wx. The oleph become the Greek olpha ond loter ovr A. Mony of the letters lo our 


evolved in this way from characters that once hod very specific meanings 7 


Comprehension, Although we usually — difficulty or case with which one can com 
manage to understand people who use the — prehend a sample of writing or specch, 
same language we use, some of us succeed An example of how a complicated, al- 
in making language relatively casy to under- том unintelligible sample of legal prose. 
stand and others make the task unbearably can be improved has been provided. 
difficult. Research workers in language and Flesch. 

ahis a Ultimate consumer means a penon or gr 
of persons, generally constituting a doms 


some of his principles in this book to make ge for their communption as food. 


which onc can compute by following his of comprehension. Another rather obvious. 
rules. This index is a fairly good measure, way in which people differ is in thc amo 
though not a perfect onc, of t i of language they can produce in a gi 
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period of time. This we call fluency, Some 
penons can go on effortlessly producing 
words for a long period of time, while 
others must labor at stating the time of day, 

Those who have studied verbal fluency 


find that there are two factors involved in 
it. One is the sheer ability to produce words, 
where the only restriction is that all the 


words must be associated with each other in 
some way. You can test this factor, for ex- 
ample, by asking а person to name all varic- 
ties of dogs, or all species of fruits, or all 
the members of his family and then clock- 
ing the speed with which he produces these 
words. The second factor is an ability to 
express ideas in terms of words and their 
meanings. This is more difficult to measure, 
but some glib individuals are notable for 


their ability to pick exactly the right word 
10 зау what they wish to say and to do it 
at high speed. 


Fluency, like other measures of the use of 
language, correlates with other knowledge 
and abilities, Children ate not so fluent as 
adults, and fluency, in general, increases 
with intelligence. As you might expect, 
fluency correlates with vocabulary size, bo- 
Саше onc has to have an extensive vocabu- 
Шу in order to be fluent. It also goes along 
with occupational interests, Lawyers, minis- 
ten, and salesmen, by everyday observation 
and by specific tests, are more fluent than 
People in most other occupations, 


L| THE MEANING OF MEANING 


So far in this chapter we have considered 
the perception of language stimuli, the 
Structure of language, and the different ways 
which it is used. We have not yet con- 
sidered how we know what a person means 
shen he makes sounds or writes words to 
convey some information to us. The pri- 
may purpose of language, of course, is to 
Sommunicate meaning. How is this done? 
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one person to another even for words which 


for a word as the speaker (or writer), the 
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only practicable way to measure the mean- 
ing of a word is through agreement among 
people. We can devise an index of meaning, 
then, by determining to what extent peo- 
ple agree. We can let .00 stand for no agree- 
ment at all and 1.00 for the maximum 
agreement. To obtain the index of a particu- 
lar word we establish how much agreement 
there is and divide that number by the 
maximum agreement. 

One research worker? who devised this 
kind of index, asked subjects to define words 
extensionally by accepting or rejecting per- 
sons, objects, or phenomena which were 
offered as examples of the class of things 
symbolized by a word. Suppose 100 sub- 
jects are asked whether they consider 
Franklin D. Roosevelt as an example of the 
class of things covered by the word liberal. 
We can then count the number of yes re- 
sponses and divide by the total possible, 
100. If 100 yes responses are given (or 100 
no responses), then we have complete agree- 
ment among the subjects about this particu- 
lar extensional definition of liberal. If only 
50 yes responses are given to the question, 
then we would have complete disagreement, 
since as many subjects reject the example 
as accept it. As a matter of fact, a study 
conducted in this manner produced an in- 
dex of agreement of only .24 in the case 
of Roosevelt. This represents considerable 
disagreement. About Herbert Hoover there 
was considerable agreement that he was not 
an example of the class of liberals. The in- 
dex for his name was .90. 

A different method can be used to obtain 
indices of intentional meanings. One ex- 
perimenter? established the meanings of 
certain psychological terms by searching 
psychological textbooks to obtain representa- 
tive definitions for each term. Then, after 
editing the definitions to exclude from them 
all words except nouns, verbs, adjectives, 
and adverbs, an agreement index was com- 
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puted for each term by counting the num- 
ber of words common to all definitions and 
dividing by the total number of different 
words which occurred in all definitions. The 
index for learning was only .024; for per- 
ception, .006; and for emotion, .010. This 
is not a very high degree of terminological 
agreement. The indices for biochemical 
terms was somewhat higher. For example, 
indices of .080 for fats, .150 for lipids, and 
.127 for enzymes were obtained. But these 
are still very low values, and we must con- 
clude that our agreement on the meaning 
of some words, taken one at a time, is not 
very high. 

Meaning in context. If our understand- 
ing of meanings were as poor as these results 
implied, one might wonder how we ever 
manage to communicate with each other. 
Note, however, that they apply !» the 
meanings of individual words, defined sepa- 
rately. We should, indeed, do badly if we 
were to try to communicate with only one 
word at a time. Language, however, is not 
like that. It is spoken and written according 
to rules. Just as certain sequences of letters, 
sounds, and words give the structure of 
language a context, so the fact that words 
Occur in certain sequences more than in 
others gives their meaning a context. This 
context makes the meaning of words much 
more precise than it would otherwise be. 
How often have you heard someone ex- 
claim, "You have quoted me out of con- 
text"? In this way, he is trying to say that 
you cannot tell precisely the meaning of one 
set of words without knowing the other 
words with which they are used. 

Just as we were able to illustrate verbal 
context by building up sequences of letters 
and sounds, we can show the context of 
meaning by choosing words according to 
their order of context. This has been done 
in Table 20.2. In that table, the zero-order 
list was constructed by choosing words at 
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random. In the first-order sentence, words 
occur with about the same frequency as we 
expect them to occur in English. This is 
also true of sentences of a higher order, 
but in the second-order sentence one word 
is preceded by another as often as we might 
expect it to be in English, In the third-order 
sentence, they are preceded by pairs of 
words as often as we might expect them in se- 
quences in ordinary English, in the fourth- 
order sentence by triplets, and so on up to 
the seventh order. Then finally a sample of 
prose is given. 

The method used in constructing these 
sentences is an interesting one, and one 
which you can try at home or with your 
friends. To obtain the second-order list, a 
common word, such as he, it, or the, is pre- 
Sented to a person who is asked to use the 
word in a sentence. The word he uses 
directly after the one given him is noted 
and then presented to another person who 
is asked to use that word in a sentence. 
This method is repeated, using a different 
person each time, until a sentence as long 
aş is desired is obtained. The assumption 
Which is made here is that the persons asked 
to form sentences will use one word follow- 
ing another about as frequently as the two 
Words occur together in the English lan- 
guage. 

In the case of the third-order sentences, 
persons are given two words, such as he is, 
it became, the world, and asked to use 
them, as presented, in a sentence. Then the 
Word used directly after the sequence is 
added to the sequence, the first word of 
the sequence is dropped, and the new se- 
quence is presented to the next person to be 
used in a sentence. This same technique is 
used for fourth-order sentences, using 
three-word sequences; for fifth-order sen- 
tences, using fourword sequences; etc. 
First-order sentences are obtained by draw- 
Ing words at random from all the higher- 
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TABLE 20.2. Samples of pseudo sentences 
constructed according to the statistical prop- 
erties of English. 


— aaaaaaaaaassssssssssssħĖȘŐI 


Zero order 
Betwixt trumpeter pebbly complication vigorous 
tipple careen obscure attractive consequence ex- 
pedition pene unpunished prominence chest sweetly 
basin awoke photographer ungrateful. 


First order 
Tea realizing most so the together home and for 
were wanted to concert | posted he her it the 
walked. 


Second order 
Sun was nice dormitory is | like chocolate cake but 
| think that book is he wants to school there. 


Third order 
Family was large dark animal came roaring down 
the middle of my friends love books passionately 
very kiss is fine. 


Fourth order 
Went to the movies with a man | used to go toward 
Harvard Square in Cambridge is mad fun for, 


Fifth order 
Road in the country was insane especially in 
dreary rooms where they have some books to buy 
for studying Greel 


Seventh order 
Easy if you know how to crochet you can make a 
simple scarf if they knew the color that it, 


Prose text 
More attention has been paid to diet but mostly 
in relation to disease and to the growth of young 
children. 


—— 


From Miller, G. A., & Selfridge, J. A. Verbal context 
and the recall of meaningful material. Amer. J, Psychol., 
1950, 63, 176-185. 


order sentences. The resulting sentences 
contain words occurring with about the 
same frequency with which they occur in 
common usage. The zero-order sentences 
can be obtained by choosing words at ran- 
dom from a dictionary. A small dictionary 
is best. Even better is a list of common 
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words which has been compiled by Thorn- 
dike and Lorge.'? 

When sentences constructed in this way 
are examined, it is easy to see that from the 
low to higher orders the sentences gradually 
begin to convey what we ordinarily would 
accept as meaning. The higher-order sen- 
tences look meaningful in spite of the fact 
that they were not said by any one person 
intending to say something to somebody. 

We should carefully notice here, how- 
ever, that the meaning of our language is 
not all carried by verbal context as defined 
by the sequence in which words occur. By 
using the method we have described, we 
could construct sentences out to the fif- 
teenth order, twentieth order, and beyond 
without ever producing sentences equivalent 
in real meaning to sentences taken from 
prose text. That is, sentences which are 
constructed by faithfully following the sta- 
tistical rules governing a language need not 
be good meaningful sentences. The reason 
is that, although we are accustomed to us- 
ing words in certain sequences, we still have 
a good deal of freedom in choosing a word 
even after lengthy sequences of previous 
words. This is a good thing, of course, since 
in order to communicate something new to 
another person we must be able to say 
something which he cannot predict with 
complete accuracy in advance. 


a DEFECTIVE LANGUAGE 


The perceptions and skills involved in 
producing and understanding language are 
rather complex, and it takes an individual 
many years and an incalculable amount of 
learning to acquire them. It is therefore not 
surprising that such a delicate and complex 
function should at times develop trouble 
resulting in language defects. A person may 
be defective in one or in several of the as- 
pects of language we have described: ability 
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to comprehend it when it is spoken or to 
read it, ability to produce elementary pho- 
nemes or to combine them in the sequences 
necessary to be intelligible, or ability to use 
the language with a meaning that can be 
understood. 

Some defects of language are the result 
of injury or disease in the brain. These are 
called aphasias, and we shall discuss them 
later in Chapter 21. Others are due to some 
kind of personal maladjustment. Stuttering 
and stammering, for example, have long 
been considered as stemming from emo- 
tional difficulties, although defects in func- 
tioning of the nervous system may play a 
part. Defects of language often appear in 
psychoneurotic disorders, and they are al- 
most always prominent in the psychoses 
(see Chapter 10). One can, in fact, use 
some of the indices and relations we have 
described above to help in the diagnoses of 
the psychoses. For in such forms of mental 
illness, there is usually a distortion in the 
way in which words are connected with 
each other and in the way in which they are 
used. 

Consider, for example, the case of a fe- 
male schizophrenic patient presented with 
a blocksorting test. The examiner asked 
her the question, “What is the difference 
between this group and that?" She re- 
plied:™ 


Dividing by feeling your hand and calculating 
the rim. If I wrote on the blackboard by hand 
wouldn't give out anything at all, no chalk-mark. 
It's a certain light they leave careless with their 
work. It’s light slatiness; and when I went out 
there to walk I found lots like that. Like those 
men working on the roof, keep slipping off. 
There’s somebody copying that light all the time. 
How in God's name can a man keep spending 
money on a child and buy her clothes? And 
that’s the way with Constance, and she going to 
school. They'll be going to fertilize her mind 
through our farm and get that light. My family 
took that up great. A woman in Missouri she 
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worked on those children, boiled them and picked 


them and finished them. I like to do a work 
there. 


This is an example of schizophrenic lan- 
guage. Such language is characteristically 
lacking in connectives and in precise mean- 
ing, it is filled with intrusive fragments of 
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unrelated topics, and it is overinclusive, In 
bricf, it does not follow very well the rules 
we use to understand each other. However, 
as in the case of all languages, there usually 
are some rules that the patient is following. 
If you understand them, you can under- 
stand the speech. What this patient was 
trying to say has, in fact, been understood. 


UMMARY 


1. On the average, speech sounds contain more of the low frequencies 
than of the high ones. 

2. Despite this fact, the high frequencies are more important than the 
low ones in the comprehension of speech. This is because consonantal 
sounds are high and vowel sounds are low, with the consonants being the 
more essential of the two to understanding speech. 

3. The quality of a person's speech, as distinguished from its intelligi- 
bility, depends on such features as its intensity, dynamic range, funda- 
mental pitch, and talking rate. 

4. Although nearly 80 speech sounds can be distinguished by the skilled 
phonetician, only about 40 are necessary to understand speech. 

5. Some of these sounds occur much more frequently than others, and 
some are more likely than others to follow a particular sound. The tendency 
of speech sounds to follow in a predictable sequence provides a context for 
understanding them. 

6. The way in which people use language can be quantified in several 
ways. Size of vocabulary is one, but the vocabulary a person recognizes is 
usually much larger than the one he uses. 

7. Verbal diversification is another measure. This may be represented 
by the ratio of the number of different words used to the total number used, 
or by such ratios as the number of verbs to the number of adjectives. 

8. Another measure is the comprehensibility of a person, some people 
being more readily comprehended than others. 

9. A final measure is fluency, which is the rate at which words can be 
produced. 

10. Words have two kinds of meanings, extensional and intentional. 
Neither kind of meaning is very clear when words are considered one at 
a time, 

11. Meanings are clarified by the context of words, that is, by the fact 
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that some words occur more often than others and that words tend to 
come in expected sequences. 

12. Language, being a very complex sort of learned behavior, often be- 
comes defective. We see such defective language in some cases of brain 
damage and also in people suffering from emotional disturbances or mental 
illness. 


SUGGESTIONS FOR FURTHER READING 


Bloomfield, L. Language. New York: Holt, 1933. 

A classical text in linguistics. 

Flesch, R. The art of plain talk. New York: Harper, 1946. 

An interesting discussion of ways of making language easier to read and 

to understand. 

Fletcher, H. Speech and hearing in communication. New York: Van Nostrand, 
1953. 

An authoritative summary of the field of speech and hearing from the 

standpoint of communication. 

Korzybski, A. Science and sanity. Lancaster, Pa.: Science Press, 1933. 

A pioneering book on the importance of understanding the meaning of 

words. 

Licklider, J. C. R., and Miller, G. A. The perception of speech. In S. S. Stevens 
(Ed.), Handbook of experimental psychology. New York: Wiley, 1951. 

A summary of modern research on the factors involved in the perception 

of speech. 

Miller, G. A. Language and communication. New York: McGraw-Hill, 1951. 

A text covering in detail topics discussed in this chapter. 

Ogden, C. K., and Richards, I. A. The meaning of meaning (Rev. Ed.). New 
York: Harcourt, Brace, 1947. 

The revision of a classical analysis of meaning conveyed by language. 
Thorndike, E. L., and Lorge, I. The teacher's word book of 30,000 words. 
New York: Bureau of Publications, Teachers College, Columbia University, 
1944. 

A reference book for the frequency of occurrence of English words. 
Woodworth, R. S., and Schlosberg, H. Experimental psychology (Rev. Ed.). 
New York: Holt, 1954. Chaps. 23-26. 

A summary of experiments on language, verbal behavior, and verbal learn- 

ing. 

Zipf, G. K. Human behavior and the principle of least effort. Cambridge, 
Mass.: Addison-Wesley, 1949. 

An interesting discussion of the statistical characteristics of language 

and communication. 


| EU 


Biological Background 


"аре 21 


THE 
system has been known for hundreds of 
years, but the methods of modern science 
have permitted us to scrutinize it ever more 
closely. The neurologist, physiologist, psy- 
chologist, and other specialists—each has 
brought his methods to bear on the study 
of the nervous system. It is difficult to tell 
where the work of one leaves off and that of 
the other begins. We shall not try to make 
à distinction, but as students of psychology 
Our principal purpose will be to understand 
how the nervous system participates in such 
activities as motivation, learning, thinking, 
and perception. 


GENERAL ANATOMY of the nervous 
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THE BRAIN AND 
NERVOUS SYSTEM 


| NEURONS 


We have already explained how each in- 
dividual begins life as a single cell (Chapter 
2). This original cell divides and multi- 
plies over and over again until the various 
organs of the body take form. In the multi 
plication, cells differentiate in structure and 
function, cach coming to play a particular 
role in the body's activities. Although cach 
organ of the body eventually consists of 
many kinds of cells, there is usually one 
kind that serves the principal function of 
the organ. In the case of the nervous sys 
tem, this cell is the neuron, and its function 
is to conduct messages called nervous im- 
pulses. 
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Fig. 21.1, A schematic drawing of a neuron. 


Structure of neurons. In Figure 21.1 is a 
schematic drawing of a neuron, Neurons 
actually vary a great deal in size and shape, 
but the illustration brings out all their es- 
sential features. They have two general 
parts: fibers and cell bodies. Within the 
cell body are structures that keep it alive 
and functioning normally, but they need 
not concern us here, For all practical pur- 
poses, we can think of the neuron as a fiber 
with branches at each end and an enlarge- 
ment, the cell body, in the middle. The 
fiber leading to the cell body and the one 
leading away from it may be relatively long 
or short, depending on the distance it must 
traverse. A fiber may also have many 
branches or none at all. 


Chapter 21 


Nervous impulses. The neuron’s princi- 
pal function is to conduct nervous impulse 
These are very brief pulses traveling along 
the fiber at a relatively fast speed—from 
about 1 to 100 meters a second. Such a 
pulse undoubtedly represents some chemi 
cal reaction within the fiber, but it also 
consists of an electrical change. This change 
can be recorded on a voltmeter if electrodes 
are placed on the neuron and led into a 
suitable amplifier. In Figure 21.2 is an clec- 
trical record of such an impulse. As it 
passes one of the two electrodes, a voltage 
deflection is registered in one direction; 
then as it passes the second electrode, the 
voltmeter deflects in the opposite direction. 
It takes about a thousandth of a second, 


more or less, to pass any particular point 
on the fiber. 

In attempting to account for this voltage 
deflection that represents the nervous im- 
pulse, physiologists have carefully examined 
the nerve fiber in a variety of ways. From 
chemical studies they have learned that the 
membrane of the fiber is normally polarized; 


it has an excess of positive ions on the out- 
side and an excess of negative ions on the 
inside (see Figure 21.3). From electrical 
studies they have found that this polariza 
tion of the membrane is represented by a 
resting potential (voltage) across the mem 
brane. This may be registered by placing 
one electrode on the outside of the mem 
brane and a second electrode inside the 
fiber or at the end of a cut fiber (see Fig 
ure 21.3). What apparently happens, then, 
in a nervous impulse, is that the polariza 
tion of the membrane breaks down, which 
causes the resting potential to drop to 
Zero. 

* All-or-none law. Although many of the 
events in the membrane of the fiber are still 
obscure, some of them are known. When a 
stimulus is applied to the membrane, it dis- 
turbs the balance of ions across the mem- 
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Fig. 21.2. The electrical record of a nervous impulse. 
The arrow in the circle represents the needle of a 
voltmeter whose terminals are placed on the mem- 
brane of the fiber. On the right is a drawing of the 
position of the needle as the impulse passes first one 
terminal, then the other. [Affer Gardner, E. Funda- 
mentals of neurology (2d Ed.). Philadelphia: Saunders, 
1952, p. 94.] 


brane, causing the resting potential to drop. 
If the stimulus is weak, the drop is small, 
and it is short-lived, for the membrane is 
restored rather quickly to its normal resting 
level. If the stimulus, on the other hand, is 
relatively strong, the drop in potential (1) 
is complete and (2) travels along the mem- 
brane to the very end of the fiber. It is this 
botential change moving along a fiber that 
we call the nervous impulse. Because such a 
Propagated impulse represents a complete 
drop in resting potential we say that it 
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obeys an all-or-none law, which is to say, 
it either occurs or it does not, and there are 
no shades in between.* 

* Impulse size and speed, One should not 
take this last statement to mean that all 
impulses are of the same size, for they are 
not. The resting potential, being generated 
by ions adjacent to the membrane, varies 
with the size of the fiber in which it is 
found. It is large in large fibers, small in 
small fibers. Consequently the nervous im- 
pulse varies with the size of fiber. In fact, 
it follows a rough rule of being proportional 
to the square of the fiber's diameter, The 
size of the nervous impulse also depends 
upon the condition of the fiber. If it is 
drugged, deprived of oxygen, fatigued, or 
otherwise in an abnormal state, its impulses 
will be altered accordingly. But in whatever 
condition, a fiber responds according to the 
all-or-none law. It gives its all or nothing at 
all. It might also be pointed out that the 
speed at which an impulse travels depends 


* [n some experiments, the voltage change in 
the nervous impulse is greater than the resting 
potential. The reason for this is not yet clear, 
The resting potential, however, accounts for 
nearly all the nervous impulse, 


Fig. 21.3. The resting potential of a nerve fiber. Posi- 
tive ions are in excess on the outside of the nerve 
membrane and negative ions are in excess on the in- 
side. As a consequence, there is a resting potential 
that may be measured by placing one electrode on 
the outside of the fiber and the other at the cut end of 


the fiber. 


VOLTMETER 
= + 


NERVE FIBER 
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on the condition of the fiber in much the 
same way as does impulse size. Large im- 
pulses travel faster than small ones. 

= Impulse rates. In some way that we do 
not yet fully understand, a fiber quickly re- 
covers its balance once it has been dis- 
charged. Within a few thousandths of a 
second, it has restored its resting potential 
and is ready for any new stimulus that may 
come along. Even as it is recovering, it can 
be discharged if the stimulus is sufficiently 


Association neuron 


Sensory neuron 


Fig. 21.4. The sensory-motor reflex arc. A sensory 
neuron (in this case, in the knee tendon) conducts im- 
pulses into the spinal cord. These may go directly to a 
motor cell in the cord or relay through an intervening 
association neuron (as indicated in the drawing). Im- 
pulses travel out over motor neurons to muscles to 
cause a reflex response. (After Krieg, W. J. S. Func- 
tional neuroanatomy. Philadelphia: Blakiston, 1942.) 
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strong. During this time, however, a stimu- 
lus must be considerably stronger than 
when the fiber is rested if it is to be effec- 
tive. This period of recovery, requiring un- 
usually strong stimuli, is known as the re- 
fractory period. 

It is probably obvious that the length of 
this refractory period limits the rate of firing 
of a neuron. Just as the rifleman who can 
reload his gun faster can fire more often, 
so the neuron that recovers more quickly 
than another can deliver nervous impulses 
at a more rapid rate. The recovery rate of 
neurons varies with the same conditions 
that affect impulse size. The larger ones 
recover in about a millisecond and can fire 
as often as 1,000 times a second. Some of 
the smaller fibers can deliver impulses at 
the rate of only a few each second. 

Synaptic connections. Knowing that ..crv- 
ous impulses travel along fibers, it is natural 
to ask where they come from and where 
they go to. This question has several an- 
swers, One is that impulses originate in the 
receptors of the various senses. Some recep- 
tors, like the rods and cones of the retina, 
the hair cells of the olfactory sense, and the 
free nerve endings of the skin and deep 
senses, are themselves specialized neurons. 
In them an external stimulus directly evokes 
an impulse. The receptors of some other 
senses are not neurons, but they aré con- 
nected to neurons. When a stimulus dis- 
turbs them, they somehow trip off impulses 
in these neurons. In either case, whether 
the action is direct or indirect, the neuron 
conducting the impulse is called a sensory 
neuron. 

At the end of cach sensory neuron, the 
impulse comes to a gap which it cannot 
cross. This gap, marking the end of one 
neuron and the beginning of another, is 
called a synapse. But even though an im- 
pulse cannot cross this synapse, its electrical 
field traverses the gap well enough to stimu- 
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late the adjacent neuron and to start a new 
impulse in its fiber. Thus a new impulse is 
tripped off at the synapse where the ends 
of two neurons are adjacent to each other. 

Most sensory neurons extend all the way 
from a sense organ—no matter how far 
away this may be—to the central nervous 
system, which is contained within the bony 
case of the skull or spinal column. They 
therefore make their synapses within the 
central nervous system. In some instances, 
for example, the eye, there are several 
synapses within the sense organ itself, and 
the ncuron that enters the central nervous 
system is the third or fourth in a chain, 

Within the central nervous system several 
arrangements of synapses are possible. In 
a few atypical cases, the sensory neuron 
synapses directly with a motor neuron which 
sends a fiber out to muscles or glands. More 
often, however, there are one or more in- 
tervening neurons called association neu- 
tons. We therefore think of the simplest 
complete arrangement for a behavioral re- 
sponse to a stimulus as consisting of a sen- 
sory neuron, an association neuron, and a 
motor neuron, This arrangement is called 
the reflex are (see Figure 21.4) and is re- 
sponsible for some of the more elementary 
reflexes, 

The reflex arc, however, is only an ideal- 
ized case. Synaptic connections are almost 
always more complicated than that (see 
Figure 21.5). Often a number of sensory 
neurons make synapse with one association 
neuron; we saw examples of this in the end- 
ing of many rods and cones on bipolar cells 
of the retina (Chapter 18). This means 
that association neurons in the central nerv- 
ous system often have relatively large recep- 
tive fields, receiving impulses from many 
receptors in a sense organ. Association neu- 
tons, moreover, may loop back on each 
other to form recurrent nervous circuits. In 
such an arrangement, impulses keep them- 
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7—— IMPULSE 


Fig. 21.5. Neurons ore almost always connected in a 
complex way. They are connected in many arrange- 
ments. This diagram shows how neurons may form re- 
current circuits that can maintain activity for some 
time after being activated by an impulse. 


selves going with little or no aid from in- 
coming sensory impulses. In this way nerv- 
ous activity that is once started in the 
nervous system can continue indefinitely, 
This arrangement accounts for a considera- 
ble amount of nervous activity. 

Reflexes, Of the synaptic arrangements 
we have mentioned, the reflex are is of spe- 
cial interest to the psychologist because re- 
flexes play a role in much of everyday be- 
havior, both learned and unlearned. Reflex 
ares are found in many parts of the nervous 
system. They are responsible for such re- 
actions as the blink of the eyelid when the 
cornea of the eye is touched, the dilation of 
the pupil in bright light, the watering of 
the mouth in chewing food, the pricking of 
a dog's cars when it hears an unfamiliar 
sound, and a host of other automatic rc- 
actions. 

The reflexes just mentioned all involve 
reflex arcs in the brain. Other reflexes in- 
volve only the spinal cord, and these can be 
classified into two general classes: the flex- 
ion reflexes and the extension reflexes. We 
have all observed our own flexion reflexes 
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SMOOTH MUSCLE 
(INTESTINAL WALL) 


when we have inadvertently touched a hot 
stove or stepped on a sharp object. The re- 
action in cach case is to flex (bend) quickly 
the limb concerned to withdraw it from the 
painful stimulus. Extension reflexes are 
even more common than flexion reflexes, 
but we are less aware of them because they 
are so "automatic." For example, when 
one's leg touches the ground, pressure on 
the foot reflexly extends and stiffens the 
leg to support one's weight. And when one 
lifts his foot off the ground, the opposite 
leg reflexly stiffens to support the body. 
The reflex in this latter case has its stimulus 
in the kinesthetic receptors of the flexed 
leg (see Chapter 19). Both are examples of 
extension reflexes. They aid us in standing, 
walking, and running, and they occur so 
regularly that we seldom notice them. 
These are just a few examples of reflexes 
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Fig. 21.6. Pathways of the periph- 
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eral nervous system. Sensory neu- 
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muscles and to autonomic ganglia, 
From the autonomic ganglia, fi 
bers go to smooth muscle (e.g. 
intestine and blood vessel) and 
to various glands (both duct and 
ductless). 


involving reflex arcs. More complex arcs 
involving several association neurons whose 
fibers extend some distance in the nervous 
system participate in other reflexes, such as 
the scratch reflex which we observe in our 
household pets or even in ourselves. The 
scratch reflex happens to be a nicely timed 
alternation of flexion and extension reflexes. 
It is not necessary for our purposes to con- 
sider refl in any more detail, All we 
need understand is that reflex arcs, con- 
sisting of sensory, association, and motor 
neurons, are responsible for relatively spe- 
cific automatic responses. 


El THE NERVOUS SYSTEM 


We have already indicated that the cen- 
tral nervous system lies within the bony case 
of the skull and spine. The neurons, ОТ 
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parts of neurons, that lie outside this bony 
case constitute the peripheral nervous sys- 
tem. 

Peripheral nervous system. ‘The periph- 
eral nervous system consists in part of 
fibers of sensory and motor neurons. These 
fibers are always collected together in 
bundles called nerves. For most of the jour- 
ney to and from the central nervous system, 
these nerves are both sensory and motor. 
Some of the nerves entering and leaving the 
skull, however, are only sensory or only 
motor. All nerves, moreover, usually divide 
just outside the central nervous system into 
two roots, a sensory root and a motor root 
(see Figure 21.6). They do this because 
they have different points of origin and 
departure within the central nervous sys- 
tem. 

All that we have just said applies to 
fibers of the peripheral nervous system. 
This system, however, has two main divi- 
sions: the autonomic and the somatic sys- 
tems. The autonomic system was already 
discussed briefly in connection with emo- 
tion (Chapter 4). It is a motor system serv- 
ing the blood vessels, heart, glands, and 
Other internal organs of the body. It is 
stirred up in emotion. The somatic system, 
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Fig. 21.7. A cross section of the spinal cord. 
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on the other hand, is both sensory and 
motor; it serves the various senses we have 
described and the skeletal muscles of the 
body involved in standing, walking, writing, 
and instrumental behavior in general. 

Both the autonomic and somatic systems 
contain cell bodies as well as fibers. The cell 
bodies are collected together in groups 
called ganglia. Arranged along the spinal 
column are two series of these ganglia; one 
consists of the autonomic ganglia, contain- 
ing cell bodies of the autonomic motor 
fibers, and the other consists of the sensory 
ganglia of the somatic system (see Figure 
21.6). There are no motor ganglia of the 
somatic system, because the cell bodies of 
motor-nerve fibers are found inside the cen- 
tral nervous system. 

Central nervous system. The neurons 
within the central nervous system are more 
or less segregated into centers and path- 
ways. The pathways consist of bundles of 
fibers, and the centers are made up of cell 
bodies. Very frequently, however, the cell 
bodies in centers have very short fibers that 
make synapse with neighboring neurons 
within the center. Fibers in the pathways 
also usually synapse with other neurons in 
these centers. The center, therefore, is 


ASCENDING TRACTS 


538 BIOLOGICAL BACKGROUND 


something of a mixture of cell bodies and 
fibers. Centers have specific names depend- 
ing on where they are and how they are 
arranged. Sometimes they are called nuclei, 
in other cases ganglia, and in still others 
simply areas. We shall have occasion to use 
all three terms, but it should be remem- 
bered that they refer to centers, or collec- 
tions of cell bodies, where synapses are usu- 
ally made. 

* White and Gray Matter. A coincidence 
of nature makes it relatively casy to dis- 
tinguish centers and pathways as one looks 
at the nervous system either with the naked 
cye or under a microscope. The normal 
color of a neuron is gray. It happens, how- 
ever, that most of the fibers in the nervous 
system have a sheath around them and this 
is white. The cell bodies, however, do not 
have this sheath. Consequently, to the ob- 
server, pathways appear white and centers 
of cell bodies appear gray. For this reason 
we often refer to pathways as white matter 
and to centers as gray matter. 

= The Spinal Cord. The central nervous 
system is organized into two principal parts; 
the spinal cord within the spinal column 
and the brain within the skull. In Figure 
21.7 is a cross section of a spinal cord. No- 
tice that its center is gray and its outside is 
white. The central gray thus consists of cell 
bodies of neurons, while conducting path- 
ways are in the outside white. Notice that 
motor pathways bringing impulses down 
from the brain are toward the front of the 
body. The sensory, or ascending pathways, 
on the other hand, are in several bundles 
in the white matter: pathways for the deep 
senses are toward the back of the body, 
while those for the skin senses are in two 
bundles on the side. 

The spinal cord, generally speaking, has 
two functions: as a conduction path to and 
from the brain, and as an organ for effect- 
ing reflex action. Hardly any reflex is un- 
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affected by impulses descending from the 
brain, yet many can be seen as purely spinal 
affairs when the brain is disconnected from 
the cord. In fact the extension, flexion, and 
scratch reflexes that we mentioned above, as 
well as the basic pattern of alternating steps 
in walking, are organized at the spinal level. 

The brain. Of the two principal parts of 
the nervous system, the spinal cord and the 
brain, the brain is the more interesting be- 
cause it plays the central role in all complex 
behavior: motivation, learning, thinking, 
perception, etc. Its part in these processes 
will be the subject of study in the remainder 
of this chapter. In order to understand it, 
however, we must first take time to outline 
the general structure of the brain. 

The principal divisions of the brain are 
diagramed and labeled in Figure 21.8. They 
may be considered in three main groups; 
the forebrain, midbrain, and hindbrain. 
Within the hindbrain are the cerebellum 
and the medulla. The medulla contains 
vital centers for breathing and heart rate, 
but it also includes centers that relay sen- 
sory impulses upward to the midbrain and 
forebrain. The cerebellum is a center, but 
not the only center, for motor coordination; 
it helps make our movements smooth and 
accurate. By making use of vestibular and 
kinesthetic impulses, it also is an essential 
organ for maintaining posture and balance. 

The midbrain is a sort of bridge con- 
necting the forebrain and the hindbrain 
and therefore contains a number of tracts 
conveying impulses upward and downward, 
but it also has important centers in it for 
vision and hearing, and these will be men- 
tioned again below. 

The forebrain is the “highest” part of the 
brain. Though slow to develop in the ani- 
mal kingdom, it eventually became the 
most highly developed part of the brain in 
man and the higher animals. As you can see 
in the diagram of the brain (Figure 21.8), 


Chapter 21 


Fig. 21.8. The principal parts of 
the human brain. 


its mass is considerably greater than that 
of the midbrain or hindbrain. Many parts 
of the forebrain are known to be involved 
in psychological phenomena, but the three 
parts of greatest interest to us are the cere- 
bral cortex, the thalamus, and the hypo- 
thalamus, 

, As its name implies, the hypothalamus 
lies underneath the thalamus in a position 
that a surgeon can reach most casily by 
going through the roof of the mouth. The 
thalamus, lying just above it, is best thought 
of as a relay station. Sensory impulses com- 
ing in the spinal cord, hindbrain, and mid- 
brain make their way, after intervening 
Synapses, to centers in the thalamus. These 
centers then relay the impulses through 
fibers whose cell bodies are in the thalamus 
to various parts of the cerebral cortex. 

A photograph of the human brain, such 
as you see in Figure 21.9, is more a picture 
of the cerebral cortex than of anything else 
because the cortex encloses almost all the 
forebrain and midbrain. The cortex, as the 
Picture shows, is like a rumpled piece of 
cloth that has many ridges and valleys. 
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Anatomists call one of these ridges a gyrus; 
a valley or crevice is sometimes called a 
sulcus and sometimes a fissure. 

The large sulci or fissures can be used to 
mark off the cerebral cortex. Along the mid- 
line dividing the brain into two symmetri- 
cal halves, called cerebral hemispheres, is 
the longitudinal fissure. Running from this 
fissure across the top and down the sides of 
the two hemispheres is the central sulcus. 
All the cortex in front of this fissure is called 
the frontal lobe, and this lobe may be con- 
sidered the expressive part of the brain be- 
cause it contains motor centers for con- 
trolling movements and actions. The cortex 
behind the central sulcus has been called 
the receptive part of the cortex, because it 
contains the centers at which incoming 
sensory impulses arrive, (‘There are certain 
exceptions to these statements, but they 
serve as a reasonably good way of dividing 
the functions of the cerebral cortex.) Fi- 
nally, along the side of each hemisphere is 
a crevice known as the lateral fissure. The 
cortex below it and to the side of it makes 
up the temporal lobe. There are still two 
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Fig. 21.9. The lobes of the cerebral cortex. Opposite is an actual photograph of a cerebral cortex. 
[Photograph from Gardner E. Fundamentals of neurology (2d Ed.). Philadelphia: Saunders, 1952, 


p. 10.] 


other lobes of the cerebral cortex, making 
four lobes in all, that are not set off by any 
major fissures. These are the parietal lobe 
and occipital lobe, 'The parietal lobe lies 
immediately behind the central sulcus, and 
the occipital lobe is the cortex lying under 
the back of the skull. The functions of 
these various lobes will be described in the 
sections that follow. 


E MOTIVATION AND EMOTION 


We have drawn a sketchy picture of the 
nervous system, but it should suffice for our 
purposes. Our main task is to understand 
the nervous system’s role in behavior. Addi- 
tional details of brain structure can be sup- 
plied as they are needed. Our approach is 
to consider broad categories of psychological 
functioning and to see in each case what is 
known about their neural basis. We shall 
begin with motivation and emotion. 


Á 


Sleep. Sleep has already been described 
as one of the physiological needs (Chapter 
3). Most animals must sleep in order to stay 
alive as well as to retain their normal capaci 
ties for doing other things. Many animals, 
including man, the birds, and some domes 
tic animals, take one long period of sleep 
each day. Other animals, such as the rat, 
cat, and human babies, sleep more often, 
alternating a few hours of sleep with a few 
hours of waking. In any case, whether the 
periods of sleep be long or short, they il 
ways fall into some kind of rhythm or cycle 
of sleep and waking. 

The question that has long puzzled scien 
tists is, What accounts for these cycles of 
sleep and waking? One possibility, namely, 
that there are chemical substances in the 
blood and brain that bring on sleep, has 
already been discussed (Chapter 3), but 
we still know practically nothing about 
them. Two other possibilities, however, are 


Chapter 2 


more firmly established. One is that there 
may be centers in the brain for sleep and 
waking; and the other is that sensory stimu 
lation from the environment and sense 
organs in the body may control or influence 

sleep, А 
That there may be centers for sleep in 
the brain was first suggested many years 
ago when patients were encountered who 
had abnormal tendencies to sleep (somno 
lence). In some of these patients, tumors 
Br disease were found in the hypothalamus. 
Following this lead, experimental scientists 
paid particular attention to the hypothala- 
mus, making controlled lesions (injuries) 
In various parts of the hypothalamus of 
animals. Their efforts were rewarded, for 
they found one relatively small center whose 
[тоноп caused pronounced somnolence. 
a: e En sleep almost con- 
be E or 4 to 8 days after destruction 
enter and are extremely drowsy for 
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many months afterward. Such monkeys 


can be aroused briefly by noises or other 
strong sensory stimulation, but when left 
alone, they quickly fall asleep again. Similar 
results have been obtained with other ani 
mals, so there can be no doubt but that 
there is such a center in most animals.’ 
Because the destruction of this center 
causes somnolence, it is presumed to keep 
the animal awake when it is functioning 
normally. Therefore it is called a waking 
center. 

Once the waking center had been estab: 
lished, one investigator asked whether there 
might not also be a sleep center." By ex 
ploring the hypothalamus with lesions 
placed in different spots, he located such a 
center some distance away from the waking 
center. Destruction of the sleep center, he 
found, keeps an animal (rat) from sleeping 
Animals without this center eat, drink, and 
are otherwise normal but they have never 
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been observed to sleep. Instead they stay 
awake and active until they are exhausted, 
then fall into a coma and eventually die. 
In other experiments, this investigator de- 
stroyed both the waking center and the 
sleep center; he found that the result was 
somnolence, just as when he destroyed the 
waking center alone. From this we may con- 
clude that the waking center tends to be 
the dominant center and that sleep is prob- 
ably produced by the sleep center's tem- 
porarily inhibiting the waking center. 

These hypothalamic centers for sleep and 
waking, although important and basic, are 
not the only parts of the brain concerned 
with sleep. Cats deprived of their entire 
forebrain, including the hypothalamus, have 
been reported to sleep and wake, so there 
must be other influences of the midbrain 
and hindbrain upon sleep. On the other 
hand, the cerebral cortex, though not neces- 
sary for sleep, has something to do with it, 
because patients with injuries in the cortex 
sometimes have periods of drowsiness and 
somnolence.* So far, however, the hypo- 
thalamic centers are the ones most clearly 
established. 

We mentioned the possibility that sen- 
sory influences might control sleep. In fact, 
it is rather obvious that they do.’ Many of 
the birds sleep only when it is dark and 
awake immediately when it is light; and 
people generally have difficulty sleeping in 
the midst of noise, light, or other strong 
stimulation. We know too that impulses 
from the skin and muscles influence sleep, 
for we usually must take pains to be com- 
pletely relaxed, thereby reducing skin and 
muscle sensations, in order to get to sleep. 
From this fact we may conclude that im- 
pulses pouring into the waking center help 
keep it active; opposing these are influences 
of the sleep center. Whether we sleep or 
not, then, must depend largely on the bal- 
ance of these influences. 
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Emotion. The hypothalamus is а rela- 
tively small area, but it is much more in- 
fluential than its size would indicate. When 
we turn to emotion, or indeed to any other 
aspects of motivated behavior, we find again 
and again that it plays an important part. 

= Hypothalamus. The role of the hypo- 
thalamus in emotion was first well estab- 
lished by the now classic experiments of 
Cannon and Bard.“ Using cats as their cx- 
perimental animals, they made a series of 
sections through the forebrain, cach time 
slicing off a little more until they severed 
the entire forebrain from its connections 
with the midbrain and hindbrain. Usually 
only one level of section was used in any 
one subject and experiment. Each „nimal 
was tested before and after operation for 
angry behavior by such procedures as pinch- 
ing its tail, presenting a dog, blowing a 
bugle, etc. Angry cats, as you probably have 
observed, have some characteristic behavior 
which includes growling, hissing, spitting, 
biting, lashing the tail, thrashing the fore- 
legs, protruding the claws, urinating, and 
breathing rapidly. Cannon and Bard found 
that the essential pattern of angry behavior 
was always present as long as the hypo- 
thalamus was intact. When this was ex 
cluded by the operation, leaving only the 
midbrain and hindbrain, the pattern of 
rage response was broken up. Such subjects 
sometimes displayed fragments of emotion, 
such as barking, hissing, or fur-ruffling, but 
without the hypothalamus they lost their 
characteristic pattern of anger. The investi- 
gators concluded, then, that the hypothala- 
mus is the area in which the various ele- 
ments of hostile emotional behavior are 
organized into a pattern. 

This conclusion, however, has been modi- 
fied by more recent research in which 
lesions have been made in the hypothala- 
mus alone, leaving the rest of the forebrain 
intact.“ From what we have just said, опе 
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would expect such lesions to abolish pat- 
terns of angry behavior, but this is only 
partly truc. Such animals are more stolid, 
more somnolent, and generally more diffi- 
cult to arouse than normal animals. The 
important fact, however, is that rage re- 
sponses can sometimes be elicited from 
these animals lacking the crucial hypotha- 
lamic centers. Apparently, then, the hypo- 
thalamus is not the only organizing center 

— for emotion. Without the cortex it is the 

i "organizer," but higher centers of the brain 
Сап perform the same task. 

E "Cerebral cortex. This kind of result is 
probably as confusing to the student as it 
was to сапу investigators of the nervous 
system, but it is something one must be- 

come accustomed to. As we shall see later 
= this chapter, it very often happens that 
‘there are two or more parts of the brain 
Which can perform essentially the same 
functions. When one is destroyed, the other 

One can take over. In rather recent experi- 
ments? we have learned what some of these 
alternative centers of emotion are; there 

| йге centers in the cortex that modify the 
activity of the hypothalamus. In some of 
these experiments, a considerable part of 
the cerebral cortex was removed, leaving 
only certain areas thought to be involved 
In emotion. The cortical areas left intact are 
rather complex anatomically, but they can 
be described as occupying part of the floor 
of the brain and part of the wall of the 
longitudinal fissure (see Figure 21.9). The 
Interesting thing about cats prepared in this 
Way is that they are extremely placid. They 
are so placid, in fact, that it is almost im- 
Possible to elicit a rage response from them. 
All the irritations that usually provoke rage 
in the normal cat leave these animals peace- 
ful and friendly. In these areas, then, we 
have found cortical centers that tend to 
Testrain or inhibit the hypothalamus and 

er centers for emotion. 
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Having located these areas for “placid- 
ity,” investigators could be expected to go 
on and do the reverse experiment of remov- 
ing these areas while leaving the rest of the 
cortex intact. They did, and the expected 
result occurred.’ Cats were made extremely 
ferocious by this operation. Almost any- 
thing, including a threatening gesture or 
even the appearance of the experimenter, 
brought forth angry behavior. From this 
fact, they conclude that areas elsewhere in 
the cortex, so far undetermined, normally 
excite the emotional mechanisms of the 
hypothalamus and lower centers but that 
these centers are normally counterbalanced 
by the “placid” areas. 

That, briefly, is the picture we have at 
the present time of the brain mechanisms 
of the emotion of anger. We have said 
nothing about other emotions such as fear 
and pleasure, because we know so little 
about them. What evidence there is indi- 
cates that fear involves many of the same 
mechanisms as anger does. Pleasure, as we 
have seen elsewhere (Chapter 4), probably 
is not a unitary emotion but rather the 
result of many forms of need satisfaction, 
Hence we do not expect it to have any 
particular locus in the nervous system. 

Needs. When we discussed the physio- 
logical needs in the chapter “Motivation,” 
we explained that they arose from chemical 
conditions in the body, but we did not 
how these conditions expressed themselves 
in motivated behavior. That question, 
which we shall now take up briefly, leads us 
once again to the hypothalamus, for this 
center proves to be important in the physio- 
logical needs, as well as in sleep and emo- 
tion. The three needs for which we know 
this to be true are sex, hunger, and thirst. 
We shall consider them in order. 

«Sexual behavior. Investigators interested 
in finding out how the nervous system func- 
tions in sexual behavior have carried out 
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experiments much like those we described 
above for emotional behavior. Sections were 
made at different levels through the fore- 
brain and midbrain of female animals, and 
attempts were then made to induce typical 
mating behavior in the animals.“ The ex- 
perimenters found that mating behavior 
was normal so long as the back part of the 
hypothalamus and a region behind the 
hypothalamus (called mammillary bodies) 
were left intact. If, on the other hand, the 
section passed through the midbrain behind 
these structures, the experimenters could 
no longer observe full-fledged mating be- 
havior. 

Following this kind of experiment, the 
next logical step is to make restricted 
lesions in the hypothalamus. This has been 
done in several different animals, both male 
and female. In one fairly clear-cut experi- 
ment,” lesions in the hypothalamus abol- 
ished sexual behavior in both male and 
female animals, and no amount of the 
hormones which normally induce sexual 
behavior (see Chapter 3) could reinstate it. 
From experiments like these, physiologists 
have been led to believe that hormones, 
excite the hypothalamus and associated 
structures and that it is from this point that 
sexual responses are organized. 

= Hunger and thirst. We have excellent 
evidence that the physiological needs of 
hunger and thirst are also mediated by the 
hypothalamus. The problem of thirst is still 
so complicated and obscure that we cannot 
go into it here. Suffice it to say that there 
is a region in the hypothalamus whose de- 
struction makes animals extremely thirsty. 
This region sends fibers down to the pitu- 
tary gland (see next chapter) from which 
hormones involving thirst are secreted. 

Fortunately modern experiments cast 
more light on the centers for hunger. The 
technique in these experiments has been 
to make relatively small lesions in the hypo- 
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thalamus and to measure the effect of these 
lesions on eating. One center, located near 
the midline of the hypothalamus, restrains 
hunger and eating; when it is destroyed, 
animals develop voracious appetites. Such 
animals, even before they recover from the 
operation, usually attack food ravenously 
and cat large quantities of it. Their im- 
mense appetities continue day after day, 
while they gain weight rapidly, until they 
become so obese that they are about three 
times their normal weight. Then they 
slacken off somewhat and maintain their 
weight in this state. In Figure 21.10, you 
see the picture of a rat in which obesity was 
produced by a small lesion in the hypo- 
thalamus. Experimenters have studied such 
animals to see just what has gone wrong 
with them. Their metabolism is normal, 
and so is just about everything else in the 
machinery of the body. Apparently the 
main thing wrong is that their appetites 
have gotten out of hand. It is probably this 
hypothalamic center that is deficient in 
some human beings who cat themselves 
into obesity. On the other hand, it is very 
likely that most obesity in human beings 
is more a matter of bad cating habits and 
personality difficulties than of a deranged 
hypothalamus. 

It is interesting that there is a second 
center in the hypothalamus that has quite 
the opposite function. When experimenters 
make their lesions just a fraction of an inch 
to the side of the lesion that produces 
ravenous appetite, the result is an animal 
that has no appetite at all. Such animals, 
unless given special care, never touch food 
again and if left alone eventually die of 
“voluntary” starvation. By maintaining the 
animals by artificial means (stomach tubes) 
and offering them especially desirable food, 
such as chocolate bars, it has been possible 
to teach some of them to start eating again. 
The important point, though, is that in the 
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case of hunger, as in that of sleep, there 
are two pairs of centers, one exercising a 
restraining influence, the other an exciting 


influence 


[non AND 
PERCEPTION 


Now let us turn to the senses and see 
what events in the brain have to do with 
sensory experiences. In considering this 
topic, the reader should have in mind the 
ways in which we can classify the senses 
(see Chapter 19). For our purposes here, 
ification is into 


the most convenient cl 
four main groups: vision, hearing, somes- 


in- 


thesis, and chemical senses. Somesthes 
cludes the skin senses of pressure, pain, 
warmth, and cold and the kinesthetic pres- 
sure sense. The chemical senses include 
taste and smell. Much that we have to say 
is true of all the senses within a group and 
sometimes of two or more of the groups.* 

In Chap. 20 it was pointed out that we prob: 
ably have no direct experience of events in the 
vestibular sense organs. For that reason, the ves- 
tibular sense is not considered here. 


Fig. 21.10. An obese rat. This rat 
has а ravenous hunger and has 
about doubled its weight as a re- 
"UM of а small surgical lesion 
made in the part of the hypo- 


L t 
halamus concerned in hunger. 
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Centers and pathways. Three of these 
groups, namely, vision, hearing, and the 
chemical senses, are located in the head. 
It is to be expected, therefore, that their 
nerves, centers, and pathways are found in 
the head and the brain and have nothing 
to do with the spinal cord (see Figure 
21.11). The olfactory nerve leads off the 
olfactory organ behind the bridge of the 
nose and runs directly into the base of the 
cerebral cortex. The optic nerve emerges 
from the blind spot of the retina, proceeds 
through an opening in the eye socket, and 
ends in the thalamus. The auditory nerve 
and the taste nerves enter the hindbrain; 
from there impulses course upward to the 
midbrain and forebrain. 

What is true of these groups of senses, 
however, does not apply entirely to the 
somesthetic senses that are located all over 
the body. Since these senses serve the head 
and face, they have nerves which, like those 
of hearing and taste, enter the hindbrain, 
but they also have nerves entering the 
spinal cord throughout its whole length 
from the base of the spine to the base of 
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the skull. These serve the sense organs of 
the body exclusive of the head. As we have 
already seen, the spinal sensory nerves feed 
into reflex arcs and take part in many spinal 
reflexes. In addition, however, they send 
branches coursing upward to the hind- 
brain where they join fibers from the 
somesthetic sense organs of the head. As a 
consequence, pathways for all the senses are 
found in the brain, whether they enter di- 
rectly or come up from the spinal cord. 
When we examine the sensory centers 
and pathways in the brain, we must dis- 
tinguish between the two chemical senses 
of smell and taste. Smell, as we have said, is 
represented in the cerebral cortex on the 
floor of the brain. Taste, on the other hand, 
takes the route of the somesthetic senses. 
Joining them in the hindbrain, taste fibers 
are thereafter so intermixed that one can- 
not distinguish the centers and pathways 
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for taste and somesthesis. After making 
synapses in centers in the hindbrain, they 
all course upward to a single center in the 
thalamus. 

All the senses except smell have relay 
centers in the thalamus. One center is for 
vision, another for hearing, and another for 
somesthesis and taste. These centers are 
called relay centers because they do not 
seem to have any special functions other 
than to relay impulses on to the cerebral 
cortex. There again we see three main areas 
for the respective senses. Just behind the 
central sulcus is an area for somesthesis and 
taste; in the very back of the cortex in the 
occipital lobe is an area for vision; and in 
the wall of the lateral fissure in the стро 
ral lobe is the area for hearing. You can see 
all these areas depicted in Figure 21.12. 
We call these areas of the cerebra! cortex 
the primary sensory areas because they re- 


Fig. 21.11. A diagram of the brain as seen from below, showing the cranial nerves, their names 


and numbers. 
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Fig. 21.12. The cerebral cortex of the dog, the chimpanzee, and man. Note the size and positions 
of the visual, auditory, and somesthetic areas. The diagram also shows the motor areas of all 
three species and the large olfactory areas of the dog. Note, too, how much larger the brain of 


man is compared with those of the chimpanzee and the dog. 


ceive fibers in direct pathways from the 
respective sense organs. As we shall see in 
the next section, there are also some in- 
direct pathways to other areas of the cortex. 

Vision and hearing are different from the 
other senses in that they have additional 
centers in the midbrain. (Somesthetic 
fibers send some branches to the midbrain, 
but have no centers there.) On the roof of 
the midbrain are two pairs of bodies. The 
front pair is concerned in vision and the 
back pair in hearing. In lower animals such 
as the fish, which have no cerebral cortex 
to speak of, these midbrain centers are the 
Principal centers for vision and hearing. In 
the mammalian animals, such as the rat, 
monkey, and man, these are alternative 


Centers s 
enters to those found in the cerebral 
Cortex, 


Topographical arrangement, From this 
point on, we shall have nothing to say about 
smell bec; н 
mell because we as yet know so little about 


it and the statements we make about the 
other senses are generally not applicable to 
smell. It is characteristic of the other senses, 
however, that their centers have an orderly 
topographical arrangement—much — like 
maps. In vision, for example, both the 
thalamic center and the primary cortical 
area are arranged so that different points 
on them represent different points on the 
retina. By recording with electrodes or using 
other anatomical techniques, one can show 
that for every point on the retina there is 
a corresponding point in the thalamus and 
cortical area. We often speak of this ar- 
rangement as point-to-point projection. 
There is a similar, though perhaps not so 
accurate, projection in hearing and somes- 
thesis. We have already seen that different 
frequencies of sound waves stimulate differ- 
ent places in the cochlea. This tonotopic 
organization is preserved in the anditory 
system so that it holds for the auditory 
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Fig. 21.13. Visual perception in animals lacking the 
primary visual cortex. In the absence of the visual cor- 
tex, rats cannot distinguish pairs a and b. They can, 
however, distinguish pair с, for they are able to per- 
ceive the difference between black and white. 


cortex as well as for the cochlea. When 
electrodes are placed on this cortex while 
different tones are sounded, the electrical 
recordings show an orderly arrangement of 
places on the cortex corresponding to those 
in the cochlea. A similar order prevails in 
the somesthetic cortex, only in this case it 
is parts of the body that are represented. 
The upper part of the somesthetic cortex 
outlined in Figure 21.12 represents the legs 
and lower parts of the body, the middle part 
the arms and trunk, and the lower part the 
head, face, mouth, tongue, etc. In sum- 
mary, then, all the senses projected to the 
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cortex via the thalamus are represented in 
а topographical way. 

Sensory experience. Knowing the centers 
and pathways of the various senses, we may 
go on to ask how they participate in sensory 
experience. To study this question we have 
two general methods: stimulation and de- 
struction. One is used to excite different 
centers and pathways and the other to re- 
move them. The method of stimulation has 
been used with human subjects whose 
brains have been exposed under local 
anesthesia.* While an electrical stimulus 
is applied, the subject is asked to report 
whatever he experiences." The subject re- 
ports sensations of warmth or pressure when 
his somesthetic cortex is stimulated, visual 
experiences when his visual cc tex is 
stimulated, and various sounds у ‘сл his 
auditory cortex is the site of stünalation. 
It is interesting, however, that he never 
reports pain when his somesthetic arcas are 
stimulated. Pain is obtained only when the 
thalamus is somehow involved. It therefore 
appears that the pain fibers of the somes- 
thetic system go only as far as the thalamus 
and do not reach the cortex. 

A second method of studying the sensory 
functions of the brain is to remove some 
particular center, testing the subject's sen- 
sory capacity both before and after the re- 
moval. This method, of course, is used 
ordinarily only with animals. It occasionally 
is used with human beings when injury or 
disease requires brain surgery. In general, ex- 
periments of this kind show that the cere- 
bral cortex is concerned with the spatial 
aspects of perception while subcortical cen- 
ters are more important in the intensity of 
experience. This, however, is only a general 
statement, and therefore is not true in every 
detail. 

* Surgeons sometimes use this method to de- 
termine how they can best perform a necessary 
operation with the least damage to a person's sen- 
sory capacities. 
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Vision is probably the best example of 
this general rule. In all the animals that 
have been studied, the primary visual cortex 
is necessary to perceive patterns and visual 
detail." Remove this cortical area, and an 
animal cannot distinguish a triangle from 
a circle or vertical stripes from horizontal 
ones (see Figure 21.13). The same animal, 
however, can react to a light going on or off 
and can distinguish which of two panels is 
lighted. The ability to experience intensity, 
as distinguished from spatial details, is 
therefore a property of subcortical centers 
—presumably in the midbrain—rather than 
of the visual cortex. We should hasten to 
add, however, that in human beings the 
cortex scems to have taken over some of 
these subcortical functions, for when people 
lose their visual cortex they are reported to 
be completely blind. 

In both hearing and the somesthetic 
Senses matters are not so clear. These senses 
do not play so great a part in space percep- 
tion as vision does, and it has proved more 
difficult to tell just how much their cortical 
areas are involved in it. We do know, 
though, that removal of the appropriate 
cortical areas reduces sensitivity to stimuli. 
The loss, however, is not great. In fact, 
Temoval of all the forebrain and midbrain 
Centers for these senses still leaves the 
animal with capacity to react to fairly 
Strong stimuli. It therefore appears that all 
parts of these sensory systems, including 
those in the hindbrain, contribute some- 
thing to sensory experience. 


Biarno AND THINKING 


Perhaps the most interesting property of 
the nervous system is that it enables us to 
learn and to think. For that reason a great 
deal of research has been devoted to the 
neural mechanisms of learning and think- 
ing. Such research has been pointed at two 
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general questions, one pertaining to the 
microscopic level and the other to the 
macroscopic one. The first question is, 
What changes take place in neurons or 
their synaptic connections to make learning 
possible? Although it has been studied 
diligently, the question is still without a 
firm answer. The consensus of opinion 
without any direct proof, however, is that 
learning involves some sort of change in 
synapses that makes the passage of impulses 
easier than it was before. This change might 
be a growing together of fibers at their 
juncture. But this is only a surmise. The 
other question concerns the centers and 
pathways of the nervous system: What 
parts of the nervous system are involved in 
any particular kind of learning? For this 
question we have some answers, and this 
section will deal with them. 

Conditioning. Conditioning is usually re- 
garded as the simplest form of learning (see 
Chapter 5). Certainly it is fair to assume 
that an organism, if it can learn at all, can 
learn a conditioned response. For this rea- 
son, investigators have used the condition- 
ing method in attempting to discover what 
parts of the nervous system are capable of 
learning. Their method, typically, has been 
to remove some part of the nervous system 
—or at least to cut it off from the rest of 
the nervous system—and then to test the 
animal's capability of learning а condi- 
tioned reaction. 

For many years it was thought that the 
highest part of the nervous system, the cere- 
bral cortex, was necessary for суеп the 
most elementary conditioning to take place. 
Now we know that this is not so, Human 
beings born without a cerebral cortex and 
animals from whom it has been experi- 
mentally removed have both been condi- 
tioned. But there are limits to this condi- 
tioning. The normal animal learns to lift its 
paw promptly and smoothly when a signal 
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warns him of impending shock. The de- 
corticate animal, on the other hand, 
typically learns to squeal and squirm but 
does not acquire the smooth "adaptive" re- 
sponse. The decorticate animal has there- 
fore lost some of the skill one normally 
sees in conditioning, even though it can 
learn to respond to the conditioning stimu- 
lus. 

There are many other experiments de- 
signed to determine whether certain sensory 
centers are necessary for a particular kind 
of conditioning. Is the visual cortex, for 
example, necessary for a visual conditioned 
reaction? In vision as well as the other 
senses, the answer seems to be “no.” In 
the absence of the visual cortex, a dog may 
be conditioned to wink its eye when a light 
is flashed. (In this case, the unconditioned 
stimulus is a puff of air to the eyeball.) 
Nor is memory for the conditioned reaction 
disturbed when the visual cortex is re- 
moved. From these facts it seems evident 
that some conditioning normally takes place 
in subcortical centers. 

Discriminative learning. ‘This statement 
is not true, however, of more complex 
learning. Suppose, for example, that the 
task for the animal is one of discrimination 
rather than conditioning. It may be re- 
quired to choose between two windows, one 
lighted and the other unlighted, being re- 
warded for correct responses and punished 
for incorrect ones. An animal that is taught 
such a discrimination and then has its 
visual cortex removed “forgets” what it has 
learned. Yet, if given the opportunity to 
rclearn the discrimination, it will do so in 
just about the same number of trials and 
errors as it required before operation.“ It 
would seem, consequently, that the sensory 
cortex is not necessary for learning a dis- 
crimination but is necessary for remember- 
ing it if it has been learned before injury 
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to the brain. Apparently subcortical cen- 
ters can take over learning functions nor- 
mally carried on cortically. 

We have used vision as our example to 
illustrate the point, but there are numerous 
experiments with other senses giving about 
the same results. We do not yet understand 
just why one part of the nervous system can 
take over when another fails. The phe- 
nomenon nonetheless is important in under- 
standing nervous function. It means that, 
within certain limits, there is an equiva- 
lence of function—a sort of built-in insur- 
ance—that offsets the handicap of injury to 
a particular center or area. 

This capacity of the nervous system, how- 
ever, does not extend to every sort of learn- 
ing. If we teach a rat to discriminate 
different patterns, such as a triangle versus 
a circle, and then destroy its cortex, it will 
never be able to relearn this discrimination. 
In this case the visual cortex is absolutely 
necessary for the ability to discriminate 
patterns, and no part of the visual system 
can take over this capacity. 

Besides the primary sensory areas there 
are other areas of the cerebral cortex that 
are involved in the learning of discrimina- 
tions (sec Figure 21.14). Just in front of 
and more or less surrounding the visual 
cortex is an area sometimes called the visual 
association area or (by anatomists) the 
prestriate area. Just behind the somesthetic 
area and occupying the principal part of 
the parietal lobe is the parietal association 
area, which is concerned in somesthetic 
leaming. And an area near the primary 
auditory area of the temporal lobe serves 
as an auditory association area. Each sense, 
therefore, has an area near its primary 
cortical area that functions as an associa- 
tion area. 

We still have much to learn about these 
association areas, and it is not yet possible 
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Fig. 21.14. The association areas 
of the cerebral cortex. Aphasias, 
which are disorders of linguistic 
functions, are discussed on p. 552. 
For further explanation, see text. 


to ascribe to them really definite functions. 
There are, however, two general statements 
We can make about them. The first is that 
they sometimes have an equivalence of 
function with primary areas. One experi- 
menter, for example, taught monkeys to 
make discriminations of size, color, and 
form." Then he removed their prestriate 
arcas on both sides. After allowing sufficient 
time for surgical recovery, he tested them 
on the discrimination habits. He found 
that they had complete amnesia—loss of 
memory—for the habits. Upon extensive 
retraining, however, he found that they 
could relearn the habits about as quickly 
ûs they had learned them preoperatively. 
Thus he showed that the prestriate associa- 
tion areas were important in the original 
leaming of the habit, but that the re- 
mainder of the visual system could take 
Over this capacity in their absence. Similar 
results have been obtained for other asso- 
ciation areas and the respective discrimina- 
tions that depend upon them. 

The second general statement we can 
make about sensory association areas of the 
Cortex is that they are involved in the more 
Complex sensory discriminations. One in- 
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vestigator, for example, taught a, chimpan- 
zee to discriminate a cone from a pyramid 
by touch alone. The animal could not sce 
the objects and had to discriminate them by 
handling them.” He also taught the chim- 
panzee the more difficult discrimination of 
a wedge from a pyramid. Then he removed 
the posterior parietal association arca. 
After the operation, the animal lost both 
habits but upon retraining was able to 
learn again the discrimination of the 
pyramid and cone. With no amount of re- 
training, however, could he teach the ani- 
mal again to discriminate the wedge and 
pyramid—the more complex discrimina- 
tion. From this kind of experiment we are 
led to believe that the association areas are 
necessary for learning the more difficult 
discriminations. 

Memory disorders. Although more de- 
finitive experiments on brain functions can 
be performed with animals than with man, 
human subjects naturally acquire a great 
many complex habits that can be taught 
to animals only with great labor or not at 
all, They can also be tested fairly exten- 
sively and easily once it is known that they 
have an injury. For that reason, much of 
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our information about memory and brain 
functions has come from people who have 
suffered brain injury. 

The disorders of memory that have been 
observed in the brain-injured have been 
divided into three general classes: aphasia, 
agnosia, and apraxia. An aphasia concerns 
language functions, including arithmetic 
and mathematics as well as words and 
names. Any loss of linguistic abilities and 
memories is called an aphasia. An agnosia, 
on the other hand, is nonlinguistic; it is a 
loss of memory for the meaning of objects, 
for example, loss of recognition of a fork 
or an automobile or a pencil—not their 
names but what they are used for. Finally, 
apraxia concerns movement; it is loss of 
memory for how to do things, such as how 
to throw a ball, open a door, dress oneself, 
or drive a car. Each of these memory dis- 
orders can be subdivided into a number of 
varieties. Aphasia, for example, can be 
divided into sensory aphasia, which is the 
inability to understand language, and 


motor aphasia, which is the inability to 
produce language through speech or writ- 
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ing. Most of these distinctions, however, 
will not concern us here. 

The memory disorders can alternatively 
be classified into the expressive disorders 
and receptive disorders (see Figure 21.15). 
In general, the expressive disorders 
(apraxias and motor aphasia) depend upon 
the frontal lobes, while the receptive dis- 
orders (agnosias and sensory aphasia) de- 
pend upon other lobes. When, for example, 
we encounter a person who can no longer 
speak or write words, though he under- 
stands them and is quite capable in other 
ways, we can be rather certain that he has 
sustained an injury or lesion in the frontal 
lobes. If, on the other hand, he does not 
recognize speech when he hears it or reads 
it, or does not recognize the names of 
familiar objects and people, the chances 
are high that his injury is farther back in 
the brain. 

There is considerable disagreement 
among neurologists about how much farther 
we can carry the assignment of memory 
disorders to particular areas of the cortex. 
It seems fairly certain, however, that there 


Fig. 21.15. A composite diagram 
of possible association areas of 
the cerebral cortex. Localization of 
memories is undoubtedly not so 
precise as this diagram would in- 
dicate. It gives a general idea, 
however, of the way in which 
various areas are more concerned 
in one memory function than in 
another. 
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is an area for speech in the lateral frontal 
part of the cortex, as you see it diagramed 
in Figure 21.15. When this area is 
obliterated, a person has speech aphasia; 
he no longer can remember how to make 
the sounds that are necessary to talk. It is 
probably also true that farther up in the 
frontal lobe is an area for writing. This 
must be intact for a person to remember 
how to make the highly coordinated move- 
ments involved in writing language and in 
drawing. 

'The localization of sensory aphasia and 
of the agnosias is more debatable, but some 
neurologists believe from their observations 
of a great many cases that it is reasonably 
good. The prestriate areas, they have con- 
cluded, are essential to complex visual 
memories, such as reading written language 
and recognizing the meaning and uses of 
objects. These areas are also considered 
necessary for visual reminiscence—visual- 
izing and imagining things we have scen in 
the past. Near the auditory area in the 
temporal lobe, they believe, is an arca for 
Speech recognition; for without it, we are 
unable to understand what people say, even 
though we may hear perfectly well the 
sounds they make. There may also be other 
Specific areas for complex memories such as 
recognizing musical melodies, being able to 
play music, and formulating linguistic ex- 
pressions, In any case these complex 
Memories are somehow dependent on the 
parts of the cerebral cortex that we label 
association areas. How specifically they may 
be assigned to these areas remains uncertain 
at the present time. 

The localization of memory functions in 
man, however, cannot be extremely specific 
because it is usually possible for a person to 
teleam what he has “forgotten.” Just as in 
the case of sensory learning, there is some 
equivalence of the parts lost and those re- 
maining. A person simply must start the 
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long laborious process of learning what took 
him months or years to learn in childhood. 
If he can no longer read, then like a child, 
he starts to learn his alphabet again, then 
simple words, then phrases and more com- 
plex sentences. Unless the damage has been 
very great or unless he suffers another in- 
jury, as often happens to older people with 
cerebral hemorrhage, he has a good chance 
of at least partial recovery of the memory 
functions he has lost. 

Frontal association areas. In Figure 
21.15, there are relatively large areas of the 
frontal lobe that are not concerned with 
specific memories but are nevertheless in- 
volved in intellectual processes. These have 
been called the prefrontal areas or the 
frontal association areas (sce Figure 21.14). 
Their removal in man or animals is fol- 
lowed by a number of important changes 
in ability and in personality. 

An inability to attend well to a task is 
one of the symptoms that follows destruc- 
tion of the prefrontal areas. This fact has 
often been demonstrated in experiments 
with monkeys that have been taught a de- 
layed reaction.“ In such experiments, the 
monkey is shown that food is under one of 
two cans (sce Figure 21.16). Then a screen 
is lowered between him and the cans so 
that he cannot stare at the correct can. 
After an interval of time, the screen is 
raised and the monkey's task is to select the 
correct can. Normal monkeys can do this 
after delays of several minutes (see Chap- 
ter 6). Prefrontal monkeys—those lacking 
the prefrontal areas—usually fail if the 
delay is more than a few seconds. By 
shutting lights out during the delay or 
doing other things to keep the animals 
from being distracted during the delay, it 
is possible to get them to solve the problem 
after some delay. Hence we cannot say that 
this problem can never be solved without 
the frontal lobes. Nevertheless it is much 
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Fig. 21.16. A monkey solving the delayed. reaction problem. At left, the monkey is shown the cor- 
rect stimulus (tobacco can) and allowed to find food under it. After a delay, the monkey (right) 


is then presented with stimuli (oil can and tobacco can). He shows that he remembers which is 


correct by pushing aside the tobacco can. (Courtesy of Dr. H. F. Harlow.) 


more difficult without them. From this fact 
and other things we know about prefrontal 
animals, it appears that they have difficulty 
attending to which is the correct can. 

Human beings with injury to their pre- 
frontal areas are able to solve the delayed- 
reaction problem, apparently because this is 
much less difficult for them than it is for 
monkeys. In many other little ways, how- 
ever, they exhibit similar difficulties in at- 
tending, planning, and keeping their minds 
on what they should be doing. They are 
more likely to shirk responsibility, not to 
worry about the future, to be inconsiderate 
of people, and to react impulsively to their 
present inclinations than are normal people. 
Some observers of such individuals sum- 
marize all these changes by saying that the 
prefrontal areas have to do with a person’s 
planning and regard for the future and that 
the person suffering damage to them loses 
much of his concern for the future.” 

In recent years, this conception of the 
function of the prefrontal areas has been 
applied in an operation called prefrontal 
lobotomy or, more generally, psychosur- 
gery. In this operation the prefrontal areas, 


or rather the pathways leading te them 
from the thalamus, are destroyed. The 
operation is now frequently used with indi- 
viduals who are so worried, depressed, and 
anxious about the future that they have 
become mentally ill. Often prefrontal lo- 
botomy affords these people a good deal of 
relief, making them at least happier indi- 
viduals, if not improving them enough to 
let them return to a normal life. Because 
the operation is rather drastic, however, 
neurologists ordinarily do not resort to it 
until all other methods of therapy have 
failed (Chapter 11), The operation is not 
a certain cure. It helps some more than 
others. Even those it helps may suffer some 
loss of the abilities that depend on the 
prefrontal areas. 


B skied MOVEMENTS 


In our account of brain functions, there 
are two areas of the cerebral cortex that we 
have not mentioned. These are the motor 
and premotor areas lying just in front of the 
central sulcus (see Figure 21.12). We need 
to consider them briefly just to round out 
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our picture. They are both concerned, 
directly or indirectly, in the producing of 
skilled movements. 

Various experiments show that the motor 
area is the "executive" area of the cortex. 
Through it an individual is able to execute 
different patterns of movement, In this 
area are neurons that send fibers down- 
ward to the motor neurons of the hindbrain 
and spinal cord that activate skeletal mus- 
cles. This fact can be demonstrated by 
electrically stimulating the motor area; 
such electrical stimulation evokes all sorts 
of specific movements of the face, arm, 
fingers, legs, etc., depending on where the 
electrode is put. Notice in Figure 21.17 
that the motor area has a topographical ar- 
rangement much like that in the somes- 
thetic cortex. The fact that the motor area 
is an area for movement is also demon- 
Strated by the effects of destruction in the 
area. If, through surgery, cerebral hemor- 
thage, or other injury, some of this area is 
destroyed, a paralysis results, If the whole 
area on one side is damaged, then one sees 
а relatively complete paralysis of one side 
of the body—the opposite side, because 
fibers from the motor area cross over from 
one side to the other in their descending 
paths, 

The premotor area is part of a complex 
System in the brain, involving the cerebel- 
lum and subcortical centers of the fore- 
brain. Its functions are therefore difficult 
to describe. Generally speaking, it regulates 
tension and posture in different parts of the 
body and facilitates specific movements 
Under the control of the motor area. If the 
premotor area is removed or damaged, the 
individual's movements become awkward. 
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Fig. 21.17. A homunculus showing the topographical 
organization of the motor area. Both the motor area in 
front of the central sulcus and the somesthetic area 
behind it are so arranged that the legs are repre: 
sented near the top of the area, the arms in the mid- 
dle, and the face and mouth near the bottom. The 
drawing is a way of representing the relative size of 
the subareas of the motor area serving different parts 
of the body. (After Penfield, W., and Rasmussen, T. 
The cerebral cortex of man, New York: Macmillan, 
1950.) 


He scems to know what he wants to do but 
has difficulty in doing it very well. Con- 
tinuous tension in his extensor muscles 
prevents his making smooth, accurate 
movements. 

Many centers outside the cerebral cortex 
are concerned in movement, but their func- 
tion is no special сопсет of the psycholo- 
gist. We have described briefly the role of 
the motor and premotor area only to ac 
count for the principal areas of the cortex 
and to give the student a bird’s-cye view of 
the mechanism of movement. 
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UMMARY 


1. The basic unit of the nervous system is the neuron. Stimulation of 
the fibers of neurons generates nervous impulses, which are conducted from 
one end of the neuron to the other. 

2. The nervous impulse obeys an all-or-none law. It either reaches full 
size or it does not propagate at all. 

3. At the end of one fiber and the beginning of another is a gap called 
the synapse. At this gap a new impulse is evoked as the old one dies out. 

4. Neurons form many different kinds of synaptical connections, One 
arrangement is the reflex arc, consisting of a sensory neuron, an association 
neuron, and a motor neuron, Reflex arcs are involved in such reflexes as 
the flexion and extension reflexes. 

5. The nervous system has two main divisions: (a) a peripheral nervous 
system, which consists in turn of the autonomic and somatic nervous 
systems; and (b) the central nervous system contained within the bony 
cavities of the skull and spine. 

6. The peripheral nervous system conveys impulses to and frem the 
central nervous system. This latter consists of centers and pathways in the 
brain and spinal cord. The spinal cord, in turn, conveys impulses to and 
from the brain, but it also is responsible for spinal reflexes. 

7. The brain has three principal divisions: forebrain, midbrain, and 
hindbrain. 

8. The forebrain contains the cerebral cortex, the thalamus, and the 
hypothalamus. The cerebral cortex consists of four lobes: the frontal, 
parietal, temporal, and occipital lobes. 

9. The hypothalamus is the part of the brain of most interest in motiva- 
tion and emotion, It contains a waking center and a sleep center for regu- 
lating sleep cycles, and centers for emotion, sexual behavior, hunger, and 
thirst. 

10. Except for smell, pathways for all other senses proceed to the 
thalamus and are relayed to the cerebral cortex. Vision and hearing, in 
addition, have centers in the midbrain. 

1l. Each of these senses has an orderly topographical arrangement in 
the cortex, representing a point-to-point projection of the sense organs. 

12. If a sensory area of a person's cortex is electrically stimulated, he re- 
ports the corresponding sensory experience. If, on the other hand, it is 
removed, his ability to use the sense in space perception is usually lost. 
Intensity of experience, however, depends primarily on subcortical centers. 

13. Conditioning can take place without the cerebral cortex. Many kinds 
of discrimination can also be learned without the relevant cortical areas. 
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14. On the other hand, memory for a discrimination is frequently lost 
when the relevant area is destroyed. After such destruction, however, 
memories often may be reestablished by further training. Thus subcortical 
centers can take over cortical functions in memory. 

15. Fairly complex discriminative learning involves other areas of the 
cortex called sensory association areas. There are one or more such as- 
sociation areas for each sense, " 

16. Memory disorders in man are also related to damage to these areas. 
In general, expressive disorders depend upon the frontal lobes and recep- 
tive disorders on other lobes of the cerebral cortex. 
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THE rsvcnoLocir is interested in cer- 
tain organs of the body—the sense organs, 
nervous system, and muscles—because they 
are the organs of behavior. Anything that 
affects them also affects the way in which 
people behave. This is why we considered 
the structure and function of the nervous 
system in some detail in the last chapter. 
There you saw that such psychological func- 
tions as perceiving, learning, remembering, 
and using language depend upon the nor- 
mal functioning of the nervous system. 
When the nervous system is damaged by 
injury or disease, there are usually some 
important losses in psychological abilities. 

To understand fully the biological back- 
ground of behavior, however, we must con- 
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sider also the internal environment in which 
the nervous system performs its functions. 
This environment is complex and delicately 
balanced (sce discussion of homeostasis in 
Chapter 3). It usually maintains itself at a 
certain temperature, and even a small devia- 
tion from this normal value can make a 
difference in nervous function. The internal 
environment also supplies food, water, 
oxygen, and other chemical substances. 
Changes in the supply of these materials or 
in the chemical reactions through which 
they are utilized alter activity in the nerv- 
ous system. Thus, strange as it may seem at 
first, the internal environment is of con- 
siderable importance in psychology. In 
order to see how it affects behavior, how- 
ever, we must first devote a few pages to 
describing what it is and what it does. 
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И metasotic MACHINERY 


The internal environment is important, 
first of all, because it supplies energy. Mus- 
cles, quite obviously, must have energy 
supplied to them if they are to do their 
work, So also must the cells of the nervous 
system and of the sense organs. These 
organs, in fact, are somewhat like fuel- 
burning engines. They receive and store the 
food that is brought to them in the blood. 
Then they use the oxygen, transported by 
the hemoglobin in the blood, to burn this 
fuel, much as an engine burns its fuel. Only 
thus are the muscles able to contract and 
the nervous system to generate nervous 
impulses. 

The body is always burning fuel, even 
when it is quiet as in sleep. At times, how- 
ever, a relatively greater supply of cellular 
fuel must be on hand so that it can be 
available for immediate use. The cells of 
several tissues in the body therefore store it 
as well as burn it. Thus the two processes, 
of building up and breaking down energy 
stores, go hand in hand and constitute what 
the physiologist calls metabolism. 

Metabolism is no simple matter. Since 
the food we eat is not in a form that we can 
use, it must be broken down—digested— 
into simple chemical packets that can pass 
through the walls of the intestines into the 
blood. Once there, it must be conyerted 
into other forms and transported to con- 
venient places for storage. Some is stored 
in the liver, some in the muscles, and some 
in other tissues of the body. This storing 
involves several chemical steps. Then, when 
it is needed, it must be gotten out of 
Storage—more chemical steps—and trans- 
Ported to its place of use. At that point, 
still more chemical steps are necessary to 
put it in a usable form. 

So metabolism involves numerous chemi- 
cal reactions and many different chemical 
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materials, Food materials and the oxygen 
that is ultimately used to burn them are, of 
course, essentials in metabolism. A number 
of other substances enter into the process. 
These are the hormones, vitamins, and 
enzymes, Without these substances, me- 
tabolism could never run its course and 
our. organs could not function. They are 
therefore of special interest to us. 
Hormones. А hormone is a chemical 
substance secreted by an endocrine gland 
(page 35). This type of gland pours its 
secretion directly into the blood. There are 
a great many hormones, and physiologists 
have not yet identified all of them. Physi- 
ologists do know, however, what glands 
produce hormones and, in many instances, 


Fig. 22.1. The names and positions in the body of the 
ductless (endocrine) glands that secrete hormones, 
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the chemical constitution of the most 
important hormones. ‘They also know what 
many of the hormones do in metabolism. 
In the accompanying illustration (Figure 
22.1), you see the names and positions in 
the body of the principal glands that pro- 
duce hormones. We shall describe only 
those that have an important bearing on 
behavior. 

=Thyroid gland. The thyroid gland, 
located in the tissue of the neck around the 
windpipe, produces a hormone known as 
thyroxin. This hormone controls the gen- 
eral rate at which energy is produced in the 
body. If the amount of thyroxin is low, 
energy is burned slowly, even though the 
body may have ample food resources. The 
individual is sluggish and shows many 
medical signs of low metabolism. If there is 
too much thyroxin, the individual is usually 
extremely active and shows signs of high 
metabolism. Thyroxin, then, regulates 
metabolic rate. 

* Parathyroid glands. In the vicinity of 
the thyroid gland are two pairs of small 
glands, collectively called the parathyroid 
glands. Their hormone regulates the level 
of calcium and phosphorus—two chemical 
elements important in nerve activity. Para- 
thyroid hormone keeps the supply of cal- 
cium in the blood high and that of phos- 
phorus relatively low. If there is a deficiency 
in parathyroid hormone, calcium levels are 
lowered and those of phosphorus are raised. 

= Pancreatic gland. The pancreas is lo- 
cated along the lower wall of the stomach. 
It secretes the hormone insulin, a substance 
primarily responsible for the control of 
blood-sugar level. If insulin is deficient, 
blood sugar rises above normal amounts; if 
it is in excess, blood sugar falls below nor- 
mal. The blood-sugar level, in turn, indi- 
cates how much sugar the tissues are able 
to get for fuel. When blood sugar is high, 
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it means that not enough is getting out of 
the blood to the brain; as a result, the brain 
is “starving” for food. The converse is true 
when blood sugar falls because there is an 
excess of the hormone insulin. Thus insulin 
can affect how much sugar the brain gets 
for fuel and, in turn, for carrying out its 
functions. 

= Adrenal glands. We have already men- 
tioned the adrenal glands in describing 
bodily changes in emotion (Chapter 4), 
These glands are located in the back of the 
body above the kidney. One part of them 
secretes a hormone called adrenalin. It is 
this hormone that is released in strong 
emotion. Another part, the cortical part, 
secretes a number of hormones, collectively 
known as cortin, which govern the level of 
sodium and the amount of water in the 
internal environment, 

"Gonads. The technical name for the 
sex glands of the male and female is gonads. 
In the male the gonads are called the 
testes; in the female, the ovaries. In cach 
case they occur in pairs. They secrete sev- 
eral related hormones, but as you might 
expect, those of the male are somewhat 
different from those of the female. The sex 
hormones are not very active in young chil- 
dren. They come into play at puberty 
(about twelve years of age) and are re- 
sponsible for the marked physical changes 
that take place in girls and boys at that 
time: growth of the breasts, the beginning 
of menstruation, growth of the beard, and 
changes of the voice—all the so-called sec- 
ondary sex characteristics that distinguish 
between girls and boys. 

"Pituitary gland. The sex hormones lie 
dormant for the first eleven or twelve years 
of life under the control of the pituitary 
gland. It is not until then that the pituitary 
gland stimulates gonads to secrete actively. 
The pituitary gland, in fact, secretes d 
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number of hormones that stimulate or in- 
hibit secretion in other glands of the body. 
It is for this reason that it is sometimes 
called the “master gland." In addition, the 
pituitary secretes other hormones that play 
a direct role in metabolism, One of these, 
the growth hormone, controls the general 
rate of growth in a child. If there is too 
little of it, he becomes a dwarf; if too much, 
a giant. 

Enzymes, vitamins, and genes. It may be 
seen from this brief survey that the hor- 
mones take part in many aspects of the 
body's metabolism. Biochemists have been 
conducting intensive research in recent 
years to find out precisely how hormones 
participate in the chemical steps of me- 
tabolism. They have discovered that rather 
Small amounts of them are required to 
Maintain normal metabolism and that lit- 
tle of them is burned up in the course of 
metabolism. They conclude, therefore, that 
hormones are agents that help or hinder 
certain chemical steps without directly 
supplying the energy for them. 

"Enzymes. The hormones, however, are 
not alone in the job of regulating metabolic 
reactions, In fact, they probably work by 
increasing or decreasing the supply of other 
agents known as enzymes, Enzymes result 
from chemical reactions taking place in 
various cells of the body. These enzymes 
are the immediate agents, or catalysts, that 
regulate particular chemical steps in me- 
labolism. There are many known enzymes, 
and cach takes part in a particular reaction. 
Vor example, in the chemical reactions re- 
quired to get sugar to the brain or to make 
use of the by-products of the burning of 
Sugar, there are several specific enzymes, 
cach involved in some one step. If one of 
these enzymes should be deficient, the 
chemical reactions with which it is con- 
сеппей are blocked. We shall see in a 
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moment how such blocking may produce 
fecble-mindedness. 

* Vitamins. Vitamins are a class of sub- 
stances closely related to the enzymes. The 
public is now fully indoctrinated about the 
importance of vitamins and is consuming 
vast quantities of them annually—usually 
without knowing exactly why. Unlike the 
hormones and enzymes, vitamins are not 
produced in the body. Instead they must be 
imported in the foods that are normally 
eaten or in the capsules available at drug- 
stores. Although the body needs only small 
traces of them, the vitamins control certain 
vital chemical reactions in the body. Indeed, 
modern biochemical research seems to 
show that vitamins probably join with 
other products in the body to make en- 
zymes. In any event enzymes and vitamins 
are closely related. 

"Genes. You can sce now that three 
kinds of chemicals—the hormones, vita- 
mins, and enzymes—are the agents that 
control the complex chemical machinery of 
the body. This hierarchy of controlling 
agents, in turn, is the product of genetic 
factors.? We have already seen (Chapter 2) 
that the genes are the agents of heredity— 
the means by which physical characteristics 
are handed down from one generation to 
another. This transmission of hereditary 
characteristics has to be done by chemical 
reactions. The individual starts out as one 
cell, which multiplies and divides in various 
ways through many chemical reactions 
until eventually the various tissues and 
organs of our body are formed. Hence genes 
determine the ultimate form of the body by 
working through the hormones, enzymes, 
and vitamins. 

This concludes a thumbnail sketch of the 
internal environment. We have made it 
brief because it itself is not our principal 
concern. All that is necessary is to have the 
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Fig. 22.2, The chain of processes through which genes and enzymes are related to behavior. For 
explanation, see text. (After Zubek, J. F., & Solberg, P. A. Humon development. New York: 


McGraw-Hill, 1954, p. 21.) 


bare essentials in mind so that we may 
understand the role of the internal environ- 
ment in behavior, 

Motivated behavior. In the chapter 
“Motivation” (Chapter 3), we told the 
story of a boy who died because the hospi- 
tal diet did not give him the great quanti- 
ties of salt that he craved. On autopsy, hos- 
pital physicians learned that he had a 
tumor of the adrenal gland; this had made 
him deficient in the output of the cortin 
hormone. Consequently his internal en- 
vironment was lacking in salt, and his need 
for it was great. This is an example of the 
way in which the internal environment may 
govern our physiological needs. 

We could cite many other examples. 
Organisms have specific appetites and 
aversions for such things as sugar, calcium, 


phosphorus, and vitamins. Even thirst may 
be regarded as a specific appetite for water. 
In cach case, the hormones of glands regu- 
late the amounts of these materials in the 
body and thus the body's need for them. It 
follows, then, that damage to a gland or an 
excess in glandular output changes the ap- 
petite for the particular material concerned. 
There аге many experiments that demon- 
strate clearly that these changes do take 
place as expected. They all point to the 
conclusion that the internal environment 
regulates our physiological needs. 


Bintevicence 


Since we have covered motivation in 
some detail in Chapter 3, we shall not dwell 
on it here. It is more instructive to turn to 
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other forms of behavior—those that involve 
learning and intelligence. These too are af- 
fected by the internal environment, because 
anything that is involved in the complex 
chemical reactions through which energy is 
stored and burned in the brain must nec- 
essarily be reflected in learning and intel- 
ligence. 

Feeble-mindedness. There are some four 
million people in the United States whose 
intelligence is so low that they can be con- 
sidered feeble-minded (see Chapter 15). 
Some cases of feeble-mindedness are caused 
by injury to the brain at birth. The great 
majority of cases, however, are not so read- 
ily explained. Because low intelligence tends 
to run in families, many of the feeble- 
minded probably inherit a defective nervous 
system. In such instances, we may suppose 
that the genes make something go wrong in 
the developing structure of the nervous sys- 
tem and in the internal environment on 
which it depends. So far, however, we are 
unable to say specifically in most cases just 
what has gone wrong. 

There is one kind of fecble-mindedness, 
however, which is inherited and is known 
to be due to a defect in the internal envi- 
ronment, This is phenylpyruvie oligophre- 
nia.’ It is relatively rare, but its genetic 
mechanism is reasonably clear. It seems to 
be caused by a single defective gene which 
is responsible for an enzyme necessary to 
utilize phenylpyruvic acid. This acid is a 
product in the brain's burning of fucl. Ordi- 
narily it is disposed of by a chemical reac- 
tion controlled by a specific enzyme. If this 
teaction is blocked and the acid accumu- 
lates in the brain, the result is a feeble- 
minded person. The diagnostic sign of such 
feeble-mindedness is excretion of phenylpy- 
ruvic acid, for some accumulated acid finds 
its way to the kidney, and individuals who 
excrete it are without exception feeble- 
minded. 
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The internal environment is also clearly 
involved in another type of feeble- 
mindedness, cretinism. In this case, the 
deficiency is in thyroid hormone. As we 
have already pointed out, the thyroid 
hormone regulates the rate of metabolism— 
the utilization of energy—and when it is 
deficient the brain and other tissues of the 
body cannot grow or function normally, 
The child suffering this deficiency becomes a 
cretin—a feeble-minded dwarf with a pot- 
belly and thick, rough skin. Fortunately, 
we are able to recognize this disease reason- 
ably early and to administer thyroid hor- 
mones to offset it. If treated early enough, 
the cretin develops normally and has normal 
intelligence. 

Lack of oxygen known as anoxia is an- 
other important cause of feeble-mindedness. 
This is understandable, because the brain 
must have oxygen to get its energy and to 
maintain its normal function, If a person is 
deprived of adequate oxygen for long periods 
of time (or of all oxygen for a few minutes) 
and is still able to live, the chances are that 
he will suffer a serious loss in intelligence. 
Such cases occasionally occur in clinical 
practice, as when a person has nearly died 
of asphyxiation or has had the blood supply 
to his brain shut off too long while under- 
going surgery. 

Oxygen lack is most serious in the infant 
before it is born or at birth, because the 
brain is still being formed. It is during this 
time, too, that the chances of oxygen lack 
are high. Sometimes the blood supply to the 
fetus is inadequate, causing oxygen lack. 
The mongoloids, one large class of the 
feeble-minded, are probably produced in this 
way. In some instances, the mother may be 
given drugs that reduce the oxygen that 
reaches the fetus. In other cases, the baby 
may be temporarily suffocated during de- 
livery because the umbilical cord carrying 
oxygen from the mother is closed off before 
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he starts breathing. In any event, lack of 
oxygen before or during birth can play 
havoc with the nervous system, and the 
result can be feeble-mindedness. 

We might say in passing that we have 
considerable evidence on this point from ex- 
periments with animals.“ Rats and guinea 
pigs that are partially asphyxiated at birth 
fail to grow normally. They are unable to 
learn mazes or other problems at a normal 
rate. They show other neurological defects 
such as partial paralysis, blindness, and 
deafness, as well as generally poor intelli- 
gence. 

Improving intelligence. Perhaps the 
reader has wondered whether some drug or 
chemical substance might be used to im- 
prove intelligence. After all, we now have 
wonder drugs for almost "anything that ails 
you"; why not one for intelligence? Scien- 
tists have asked this question and have tried 
to find such a wonder drug. In the case of 
the cretin, we know that the trouble is a 
lack of thyroxin and that giving the cretin 
thyroxin early enough really does wonders. 
This is a special case, however, and the mat- 
ter is not so simple when we come to other 
forms of feeble-mindedness or to the prob- 
lem of improving the intelligence of normal 
people. р 

* Glutamic acid. Glutamic acid is а sub- 
stance that only recently was thought to be 
useful in improving intelligence. Research 
employing this acid at first seemed to show 
that it could improve the intelligence of 
children and the learning ability of rats. In 
two experiments, one with feeble-minded 
children and the other with rats, glutamic 
acid seemed to have beneficial effects. 
These studies were not altogether convinc- 
ing, however, for they were not completely 
controlled. Several subsequent studies have 
failed to confirm them." Some people still 
hope and believe that glutamic acid can 
help the feeble-minded, and even that it 
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can improve normal intelligence. The 
weight of evidence, however, is against such 
a hope. 

"Thiamin. Biochemists know that thia- 
min (otherwise known as vitamin B,) is 
necessary in one of the essential chemical 
reactions of the brain. It is therefore an- 
other candidate for improving intelligence. 
It has been given to children in institutions 
for the feeble-minded. In some instances 
it seemed to improve intelligence a little. 
The best conclusions from such studies, 
however, are that it does no good after a 
child has reached the age of five or six 
years." The results of experiments with rats 
suggest that it might be helpful if it is given 
early enough. Extra thiamin given through 
the mother during pregnancy and the after 
birth until weaning appears to improve 
greatly the ability of rats to learn mazes." 
We do not yet know, however, whether 
these results can be applied to man. 

As matters now stand, there is no wonder 
drug for feeble-mindedness or for improving 
intelligence. Such a drug, however, is not 
out of the question. It may be discovered in 
the near future. 


B personatity DISORDERS 


You have learned in previous chapters 
that personality is largely formed by the ex- 
periences a person has and by the way he 
deals with motivational conflicts. You also 
saw that major personality disorders—the 
psychoneuroses and psychoses develop 
when a person cannot cope effectively with 
motivational conflict. This approach, how- 
ever, is only a part of the story. Motives, 
habits, and ways of dealing with conflict are 
also affected by the chemistry of the body— 
the internal environment. This very often 
disposes one person, more than another, to 
develop a personality disorder. Let us sce 
how this can be. 
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Drugs and personality. Consider first 
how some drugs affect us.” Alcohol, if taken 
in sufficient quantity, frequently produces 
the incoherence and hallucinations that are 
also observed in psychoses. Nitrous oxide, 
or “laughing gas,” can cause fits of uncon- 
trollable emotions of the sort that occur 
only in the most severe mental disorders. 
Many of the narcotics put the drug addict 
into a trancelike state in which he "lives 
out" his dreams and is completely out of 
touch with reality. In this respect he is not 
unlike some patients one can sce in the 
schizophrenic ward. Even the simple lack 
of oxygen, such as one experiences at high 
altitude, causes a person to become con- 
fused, display poor judgment, and lose emo- 
tional control much as these symptoms oc- 
cur in personality disorders. There are, in 
fact, a long list of drugs, narcotics, and 
chemical conditions that can produce strik- 
ing mental symptoms. This makes it seem 
plausible that personal maladjustments may 
be caused, in part, by some maladjustment 
in the internal environment. 

On the other side of the picture is the 
fact that certain drugs seem to help mental 
disease. Injections of Metrazol, for example, 
produce violent convulsions, which some- 
times help to cure psychoses. Similarly in- 
sulin (the hormone of the pancreas) given 
in heavy doses produces convulsions and a 
deep coma, which psychiatrists have found 
effective in dealing with some cases of psy- 
choses. 

Perhaps the most striking example of all 
is sodium Amytal.^ It affects metabolism 
in the brain. It is sometimes given to pa- 
tients who have completely withdrawn from 
the world of reality. Patients may be so 
severely disordered that they do not move 
or speak, do not eat, and have to be tube- 
fed. Yet when given sodium Amytal, they 
often show remarkable improvement. They 
get up briskly, talk eagerly and often coher- 
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ently, and eat ravenously. Unfortunately, 
the effect of sodium Amytal wears off after 
a short while, and the patient lapses back 
into his stuporous existence. The drug, how- 
ever, at least gives the doctor a chance to 
contact the patient, to talk to him, and to 
get a better idea of what may be wrong (see 
Chapter 11). 

We are still far from understanding how 
such drugs work. Moreover, we are contin- 
ually discovering new drugs that have tem- 
porary or permanent benefits in mental dis- 
order, As research continues, however, we 
can expect to make increasing progress on 
this front. 

Alcoholism. There are more people in 
the United States suffering from alcoholism 
than from the various psychoses. Probably 
two million individuals are so handicapped 
by the excessive use of alcohol as to be 
called alcoholics. So alcoholism is one of the 
major personality disorders of our times. 

In a large proportion of cases, alcoholism, 
like other forms of disorder, is plainly a 
reaction to motivational conflict (see 
Chapter 10). Alcohol is a way of solving 
temporarily the emotional problems а per- 
son cannot deal with when he is sober, Yet 
many people who are emotionally malad- 
justed never take to drink; and there are 
others who can develop a craving for alcohol 
without being in grave emotional trouble. 
"This leads us to suspect that a person's gen- 
eral make-up—something in the chemistry 
of his body—may predispose him to alco- 
holism. 

To study this possibility, biochemists 
have made chemical tests on normal and 
alcoholic people. They have concluded that 
each person has distinctive biochemical 
characteristics, just as they have unique 
physical features, such as facial features, eye 
color, hair color, etc. (sce Figure 22.3)." 
They find, moreover, that alcoholics as a 
group are chemically different from non- 


Fig. 22.3. Diagrams representing the biochemical 
make-up of individuals. The length of each spoke 
represents the relative amount of one biochemical 
characteristic. A hypothetical average individual has 
all spokes of equal length (fop drawing). Spokes 1 
through 5 represent measurements of taste sensitivity, 
For example, spoke 2 depicts a person's threshold for 
sugar, spoke 4 his threshold for salt. Spokes 6 through 
17 represent measurements of the constituents of a 
person's saliva. Spokes 18 through 31 denote different 
measurements of substances in the urine. Each indi- 
vidual displays a unique pattern of biochemical char- 
acteristics. Note, however, the similarity of the two 
lower diagrams; they are for identical twins. (From 
Woods, R. Nutrition and alcoholism: a genc'-irophic 
approach. Borden's Rev. nutrit, Res., 1952, 13, 29-48.) 
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alcoholics. In one study of four com- 
pulsive drinkers and eight normal individ- 
uals the alcoholics had more sodium and 
uric acid in the saliva, they had more of 
certain acids and less of certain hormones in 
the urine; and finally, they had greater sensi- 
tivity to salt than normal people. Appar- 
ently, the internal environment of alcoholics 
is distinctively different. 

The B vitamins, particularly thiamin 
(vitamin B,), may be especially important 
in alcoholism. Rats, like people, will drink 
alcohol, sometimes in excessive quantities. 
One investigator gave large quantities of 
B vitamins to rats that had access to alcohol, 
and he found that this treatment abolished 
their excessive appetites for alcohol. On 
the other hand, when he put the rats on 
a vitamin-B-deficient diet, their “drinking” 
increased considerably. Hence in rats the 
craving for alcohol depends in part on how 
much vitamin B they are getting. 

The body chemistry underlying alcohol- 
ism is undoubtedly too complex to be cor- 
tected in every case with sufficient quanti- 
ties of vitamin B, We do, however, have 
some cases in which vitamins have helped 
human alcoholics. One man, a typical al- 
coholic, could never stop drinking once he 
had started until he fell into a stupor. 
When he was sober he always craved a 
drink; as soon as he had one drink he 
wanted a second even more, and so on. For 
а period of four months, this man took 
tremendous doses of 15 vitamins while 
Managing to stay sober. By the end of this 
period, the craving was gone. Moreover, he 
Could do what most alcoholics cannot do: 
he could take one or two drinks without 
Craving more, Although few alcoholics are 
50 easily cured, this is an example of treat- 
ung personality disorders by treating the 
internal environment. 

Reactions to stress. In a moment we 
shall treat other problems in personality dis- 
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order, but we must stop briefly to introduce 
a new concept—the concept of reaction to 
stress—because it is now apparent that psy- 
chological stress as well as physical stress 
can produce persistent changes in the in- 
ternal environment. These changes are im- 
portant in the production of personality 
disorder, 

Most of us are sometimes exposed to un- 
usual stresses. When we must go too long 
without sleep, when we suffer severe burns 
or protracted pain, when we are exposed to 
extreme cold or extreme heat, or when we 
work much too long at tiring and exacting 
tasks, we are stressing our bodies because 
such extreme conditions demand more of 
our bodies than they must normally bear, 
Harrowing emotional experiences, and in- 
deed severe frustrations and motivational 
conflict, are also stresses, for they produce 
the physiological changes in emotion that 
we have previously described (see Chapter 
4). Any situation that makes the body 
mobilize its resources and burn more energy 
than it normally does may be considered 
such a stress. 

"General adaptation syndrome. As you 
see in the accompanying illustration (Fig- 
ure 22.4), the way the body reacts to such 
stresses may be described in three stages.’ 
The first stage, called the alarm reaction, 
consists of the typical bodily changes in 
emotion that we reviewed in an earlier chap- 
ter. If the stress continues for some time, 
however, a person enters a second stage 
called resistance to stress. In this, the person 
recovers from his first burst of emotion and 
tries to endure the situation as best he can. 
Such endurance, however, puts considerable 
strain on his resources. Then he may even- 
tually reach a third stage, the stage of ex- 
haustion. When he has arrived at this point, 
he has exhausted his internal resources for 
dealing with continued stress. We do not 
see this stage too frequently in emotional 
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Fig. 22.4. Selye's concept of the general adaptation syndrome. Responses to stress are divided 


into three stages: the alarm reaction, resistance, and exhaustion. The lines represent relative re- 


sistance to stress: the white line represents resistance to the continuation of the original stress, 


the black line resistance to a new kind of stress imposed in different stages of the adaptation 


syndrome. 


stresses, but in cases of reaction to severe 
heat or cold, he may finally weaken and 
die. These three stages together have been 
called the general adaptation syndrome. 
This syndrome represents an attempt on 
the part of our bodies to protect us against 
stress. Unfortunately, however, an individ- 
ual often pays a great price for this adap 
tation, It may result in such diseases as 
hypertension, rheumatism, arthritis, ulcers, 
allergies, and a host of related physical dis- 
orders. Such disorders are seldom caused by 
psychological stress alone, yet such stress 
may be crucial; it may so aggravate ordinary 
physical causes of disorder as to produce it 
when it would not otherwise occur. As you 
have already learned, when physical dis- 
eases are caused in large part by psychologi- 


cal stresses, we call them psychosomatic 
diseases. 

"Adrenal reactions. The particular dis 
eases, whether mental or physical, that de- 
velop in reaction to stress depend upon the 
individual’s predispositions—his weak spots 
—and also upon the kind of stress he suf- 


fers. In any case, they seem to result from 
changes in the metabolism of the body that 
are produced by stress. There are many such 
changes, but they are not yet fully under- 
stood. The most general one is a reaction 
of the adrenal gland, This appears to be 
the organ that participates most promptly 
and most vigorously in reactions to stress. 
The adrenal gland, as you already know, 
secretes two kinds of hormones, adrenalin 
and cortin. Adrenalin mimics the action of 
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the sympathetic nervous system by increas- 
ing heart rate and blood pressure and by 
making sugar available to the brain and 
muscles. Cortin includes many hormones 
that control sodium, water, and other chem- 
ical steps in the internal environment. One 
of the components of cortin is cortisone, 
of which you may already have heard 
through popular magazine articles. This 
drug, as well as another called ACTH, has 
received wide publicity in the treatment of 
rheumatism, arthritis, and kindred disorders. 
ACTH is the pituitary hormone that stimu- 
lates the adrenal gland to secrete cortin. 

'To understand how these facts relate to 
the general adaptation syndrome of reac- 
tion to stress refer again to Figure 22.4. 
Note that in the second stage of the adap- 
tation. syndrome, resistance to continued 
stress is increased. This means that too 
much adrenal secretion is being produced. 
In this stage, therefore, such diseases as 
hypertension (high blood pressure) and 
heart disease are prevalent. We can, in 
fact, duplicate the symptoms of these dis- 
cases in animals by injecting an excess of 
adrenal hormones. On the other hand, in 


Fig. 22.5. Metabolic tests in mental dis- 
order. The patient is undergoing a 
series of metabolic measurements. For 
further explanation, see text. (Courtesy 
life Magazine © Time Inc.) 
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the later stages of adaptation to prolonged 
stress, the person’s resources become ex- 
hausted. This is accompanied by—in part, 
caused by—an exhaustion of adrenal hor- 
mones. Then such diseases as rheumatism 
and arthritis result. It is for this reason that 
such drugs as ACTH (which gives added 
stimulation to the adrenal cortex) and 
cortisone (which takes the place of insuffi- 
cient cortical hormone) have been success- 
ful in the treatment of these diseases. These 
drugs make up for the exhaustion of adrenal 
activity resulting from prolonged stress. 

Metabolism in mental disorder. The 


body’s reactions to stress are important not 
only in the psychoneuroses and psychoso- 
matic disorders but also in the psychoses. 
Schizophrenics, who make up the major 
proportion of psychotics, are persons who 
are not well equipped to deal with environ- 
mental stress. Scientists have been able to 
establish this fact by making chemical tests 
on the blood and urine, We do not need 
to go into the details of such chemical tests. 
Suffice it to say that characteristic changes 
take place in the blood and urine of normal 
people when they are exposed to stressful 
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conditions. When schizophrenics are ex- 
posed to the same stresses, however, they 
fail to show these changes in the blood or 
urine. Schizophrenics, therefore, seem to be 
people whose biological equipment for re- 
acting to stress is not functioning as it 
should.“ 

Simply knowing that schizophrenics have 
deficient metabolic reactions to stress does 
not tell us why they have them. Their re- 
actions might have been acquired through 
learning and experience with their environ- 
ment, or they might be constitutional. In 
other words, they might be inherited or 
acquired. Fortunately, we now have some 
fairly convincing answers to this question. 
They come from genetic studies of schizo- 
phrenia. “ 

The general incidence of schizophrenia 
in the United States population is less than 
in 100. If a parent has the disease, how- 
ever, the odds move up to 10 in 100 that 
his child will have it. If one child in a 
family develops it, the odds increase fur- 
ther to 15 in 100 that his brother or sister 
will have it. In fraternal twins, which differ 
as much in heredity as ordinary brothers 
and sisters, the odds are still about 15 in 
100 that one twin will have schizophrenia 
if the other one does. When we come to 
identical twins, however, the odds jump up 
to 85 in 100 that both twins will have 
schizophrenia if one does. 


TABLE 22.1. 
relatives of mental patients. 


Incidence 
in general 
population, 


Type of 
per cent 


mental disease 


Parents 
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Such figures argue strongly for the in- 
heritance of a predisposition to schizo- 
phrenia. Members of the same family, of 
course, have a somewhat similar environ- 
ment, but this cannot account for the 
different odds in fraternal twins and identi- 
cal twins—15 as compared with 85 in 100, 
Moreover, it has been possible to study 
cases of identical twins who have been 
reared apart in different environments. 
Here again the odds are about the same as 
for identical twins reared together. We may 
conclude therefore that schizophrenics are 
persons who have inherited a deficient bio- 
logical equipment that predisposes them to 
the disorder. Of course, the fact that the 
odds for identical twins are 85 and not 100 
leaves some room for the effects of en- 
vironment. 

At present we do not know exactly how 
such predisposition is inherited, The genes, 
of course, govern the structure of the nerv- 
ous system and of various organs of the 
body. They do this, as we have already 
pointed out, through their close relatives, 
the enzymes; and they indirectly influence 
the chemical functions of the body by the 
same means. Some day perhaps we shall un- 
derstand this problem in greater detail, At 
present we have only a gencral picture of 
the relations among genes, enzymes, hor 
mones, and reactions of the nervous system 
to stress. 


The incidence of mental disease in the general population and among blood 


Incidence among relatives, per cent 


А 


Schizophrenia 0.9 9.3 
Manic-depressive psychosis 0.4 23.4 
Involutional melancholia 1.0 6.4 


Half Full Fraternal Identical 
siblings siblings twins twins 

7. 14.2 14.5 86.2 
16.7 23.0 26.3 957 

4.5 6.0 6.0 60.9 


س 


From Kallmann, F. J. Twin studies in relation to adjustive problems of man. Trans. N.Y. Acad. Sci., 1951, 13, 270-275 
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We should not leave the impression that see in Table 22.1, others also have a genetic 
schizophrenia is the only disorder in which basis. Since we could not take up all the 
there are deficient reactions to stress or an mental disorders, we have used schizo- 
inherited predisposition. Metabolism may  phrenia as an example because we know 
be disturbed in other disorders, and as you the most about it. 


UMMARY 


1. The internal environment consists of the chemical conditions in the 
blood and tissues that affect nervous functions. It is regulated by hormones, 
enzymes, and vitamins. 

2. Hormones are produced by such endocrine glands as the pituitary, 
adrenal, thyroid, parathyroid, pancreatic and gonadal. These control levels 
in the blood of such materials as water, sugar, salt, calcium, phosphorus, 
and other minerals. 

3. Hormones probably do their work by regulating the supply of 
enzymes, which are catalysts manufactured in the body that aid or hinder 
particular chemical reactions. 

4. Helping the enzymes in this function are the vitamins that are ob- 
tained by eating food in which they occur. Relatively small quantities of 
the hormones, enzymes, and vitamins are required to carry on the regula- 
tion of the internal environment. 

5. The internal environment is known to be important in several as- 
pects of behavior. One is the physiological needs, Appetites and aversions 
for different dietary components are greatly affected by hormone and vita- 
min levels. 

6. Another is learning and intelligent behavior. Deficiencies in hor- 

| mones and enzymes, as well as of oxygen, can produce feeble-mindedness. 
On the other hand, we have not yet found substances that can improve in- 
telligence, although we may some day be successful. 

7. Drugs are not normally a part of the internal environment, but they 

| have their effects on the individual through this environment. Some drugs, 
such as alcohol, anesthetics, and narcotics can produce personality dis- 
orders similar to those we see in the psychoses. Some drugs, on the other 
l hand, can be used to alleviate psychotic disorders or to relieve their symp- 
toms temporarily. 
8. Alcoholism, though often caused partly by motivational conflicts, 
| can sometimes be alleviated by drug or vitamin therapy. 

9. Severe or prolonged emotional stress may produce a general adapta- 
tion syndrome consisting of three stages: the alarm reaction, resistance to 
stress, and exhaustion. This adaptation syndrome often leads to psychoso- 
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matic disorders or aggravates such disorders as hypertension, rheumatism, 
arthritis, ulcers, and allergies. 

10. The adrenal gland is especially involved in severe stress reactions. 
For this reason, ACTH, which normally stimulates the adrenal gland, and 
cortisone, which takes the place of insufficient adrenal hormonc, are often 
used to treat disorders resulting from stress. 

11. Personality disorders are produced both by motivational difficulties 
and by conditions in the internal environment. Schizophrenics, for ex- 
ample, do not show the same reactions of the internal environment to 
stress as do normal people. 

12. Several kinds of psychosis occur much more frequently in people 
with a biological predisposition to them than in other individuals. This 
fact is demonstrated by extensive studies of the genetics of personality dis- 
orders. 
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IN Many PLACES in this book we have 
described animal experiments and have 
drawn conclusions from them. Because this 
15 an introductory book, however, we have 
not stressed animal behavior, nor have we 
always made it plain how much we have re- 
lied upon animal experiments. Howcver, as 
We explained in Chapter l, animal be- 
havior is part of the field of psychology. 
First we shall comment on the reasons for 
studying animal behavior, then proceed to 
а review of the important facts and con- 
cepts pertaining to animal behavior. 

_ Why study animal psychology? When 
Faraday announced his discoveries in the 
field of electricity, someone asked him 
Of what use are they?” His reply was, 


— EEL I Ê + 


E rs chapter was drafted by Eckhard H. Hess 
Of the University of Chicago. 
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“What is the use of a newborn child?” 
Scientific discoveries are often made, as 
children are born, with no specific purpose. 
They are the product of the scientists curi- 
osity. Just as the proud parent enjoys his 
child, so the scientist enjoys his research. 
Then, when he has told others about it, 
they may also find it a source of interest and 
enjoyment, Research on animal behavior, 
as you will see, is а particularly fascinating 
subject. 

When the child that is born for no spe 
cific purpose has grown mature and skillful, 
he eventually becomes a useful member of 
society. So does much of pure science, 
Faraday's discoveries in electricity are today 
the basis of countless benefits in modern 
society. There are similar benefits of rc- 
search on animal behavior. A German scien- 
tist named Von Frisch, for example, dis- 
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covered that bees have a language, and he 
spent many years studying it. When he 
learned what it was, it became possible to 
guide bees to certain crops, thereby promot- 
ing their pollinization and increasing the 
yield by 30 or 40 per cent. This is just one 
example of the application of knowledge 
about animal behavior. At the end of this 
chapter we shall cite others. 

Animal behavior, of course, is especially 
useful to the psychologist who is interested 
in human behavior. People are sometimes 
unavailable or unwilling to participate in an 
experiment, so he turns to the use of ani- 
mals. In other instances, he may wish to 
avoid or eliminate uncontrollable influences 
on human behavior. For example, he can- 
not very well rear a child in isolation for the 
first two years of its life, nor can he con- 


TABLE 23,1. Some of the phyla, classes, 
and orders of the animal kingdom. 


Phylum, Class, Order Examples 


Protozoa Amoeba, paramecium 
Porifora Sponge 
Coelenterata Hydra, jellyfish, corals 
Echinodermata Starfish, sea urchins 
Annelida Earthworm 
Mollusca Clam, oyster, scallop 
Arthropoda 
Crustacea Lobster, crayfish, shrimp 
Arachnida Spiders, scorpions 
Insecta Insects 
Chordata (subphylum Vertebrata) 
Pisces Fish 
Amphibia Salamander, frog, toad 
Reptilia Turtle, lizard, snake 
Aves Birds 
Mammalia 
Marsupialia Kangaroo, opossum 
Eutheria 
Insectivora Mole, hedgehog 
Rodentia Rabbit, rat, mouse, squirrel 
Ungulata Cattle, deer, horse 
Carnivora Cat, dog, bear 
Cetacea Whale, dolphin, porpoise 
Primates Lemur, monkey, ape, man 
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trol the mating of human beings. Yet meas- 
ures of this sort are necessary in the study of 
such factors as heredity, maturation, and 
environmental influences on behavior. In 
still other kinds of research, it may be neces- 
sary to operate on the brain or to remove 
some gland in order to carry out an experi- 
ment (see Chapters 21 and 22). Obviously 
people prefer not to be subjects in this kind 
of experiment, so the research psychologist, 
like the medical research worker, must turn 
to animals. 

These are some of the reasons why ani- 
mal behavior, as well as human behavior, is 
part of the subject of psychology. In a mo- 
ment, we shall present a picture of some of 
the more interesting and useful facts that 
have been collected in the study of animal 
behavior. As you read, however, it would 
be well to keep in mind a few basic points 
about the biologist’s classification of ani- 
mals, 

Kinds of animals. All animals in the 
world may be divided into two main groups, 
the vertebrates and the invertebrates. If an 
animal has a segmented backbone, com- 
posed of vertebrae, it is a vertebrate; if not, 
it is invertebrate. Actually the vertebrates 
are only one of 17 major groups (phyla) of 
animals, and the invertebrates comprise all 
the other phyla (see Table 23.1 and Figure 
23.1). Included in the vertebrates are five 
main classes: fishes, amphibia, reptiles, 
birds, and mammals. The mammals include 
most of our four-footed animals such as the 
cat, dog, rabbit, rat, bear, cow, pig, horse, 
and monkey. Man, though not strictly four- 
footed, is also a mammal. Of the various in- 
vertebrate groups, the one that includes the 
insects is the most important to us, not 
only because it is the most highly evolved 
of the invertebrates but also because it 
affects human affairs the most. So psycholo- 
gists and zoologists have given considerable 
attention to insect behavior. 


i PERCEPTION 


The senses that we have described for 
man are typical of all the vertebrates. Al- 
though there are scattered exceptions, al- 
most all of them have eyes, ears, chemical 
Senses, skin senses, and deep senses of the 
Same type that man has. The situation is 
Somewhat different in the invertebrates. 
Single-celled animals, such as the amoeba 
and paramecium, do not, of course, have 
Specialized receptors, although some of 
them may have part of the cell more sensi- 
tive to one kind of stimulus than another. 
The multicellular invertebrates, in general, 
have receptors with some of the same capaci- 
ties as the human senses, but they usually 
are of rather different structure. The hear- 
ing organs of insects, for example, may be 
Membrancs on the legs or wings, and the 
eyes are complex affairs consisting of many 
individual “eyes” called ommatidia. Despite 
these structural variations, many of the 
facts of perception, as we have described 
them in previous chapters, are just as true 
OF insects as they are of vertebrates and 
man. Let us consider these comparisons in 
4 little more detail. 

Vision. Ability to perceive light and dark 
is the most clementary of visual perceptions 
Since it is to be found in almost every ani- 
mal from the single-celled animals to the 
Vertebrates, It is easy to tell this in insects 

use so many of them innately avoid or 
are attracted to light. In the case of animals 
that do not have these innate reactions, it 


Fig. 23.1. Some branchings of the evolutionary tree. 
AY the bottom is amoeba, a singled-celled animal. 
Above that are two examples of invertebrates, a worm 
and a crayfish. Then, in ascending order, are examples 
Sl vertebrates: fish, frog, bird, ape, and man: 
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Fig. 23.2. Testing visual discrimination in animals. This rat is jumping across a gap at an ink blot, 
behind which it will find food. Had it jumped to the other card, it would have found the door 
locked and would have fallen into a net below. The apparatus was devised by Dr. P. E. Fields. 


(Science Service.) 


is possible to show that they can discrimi- 
nate light from dark by rewarding them or 
punishing them in some way. Although 
some specics of animals discriminate more 
acutely than others, no one group of ani- 
mals seems more acute than another. 

* Visual acuity. Visual acuity— the abil- 
ity to perceive patterns of lines and figures 
(see Chapter 18)—is generally poorer in 
the invertebrates than in the vertebrates 
and, in the typical case, is about one-tenth 
as good as ours. It varies somewhat among 
the vertebrates, but it usually is on a par 
with human visual acuity. Most birds have 
vision that is two or three times as acute as 
ours. We should probably expect theirs to 
be superior, because they must see at greater 
distances and rely on visual details more 
than we do. The primates, which include 
the monkeys, apes, and man, all seem to 
have about the same visual acuity." 

* Color vision. The subject of color vision 
in animals has interested a good many peo- 
ple because we often use color in trying to 
lure or influence animals. The bullfighter 
with his red cape and the fisherman with 
his assortment of colored lures are examples. 


It is very easy to be misled, however, about 
the reactions of animals to colors, because 
we cannot tell whether an animal is rcact- 
ing to color or to the brightness of an ob- 
ject we show it.“ It is very doubtful, for 
example, that a bull sees color. In all prob 
ability waving any kind of cape in front of 
it would serve to excite it. It takes rather 
careful tests, in which we can be sure ani- 
mals are not reacting to brightness, to tell 
whether they have color vision. We have 
not yet been able to carry out such careful 
tests on very many animals. 

From what we do know, however, we 
can say that some animals do have color 


vision and some do not, and that some 
have a very rudimentary color vision that 
is not nearly so good as ours. The rat, for 
example, can probably discriminate “red” 
and “not red," but no more.’ Most of the 
common animals—horses, cows, dogs, cats, 
and mice—have either such imperfect color 
vision or no color vision at all. On the other 
hand, many invertebrates, including some 
insects, have well-developed color vision. 
Moreover, there seems to be no systematic 
trend from lower to higher animals. Color 
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vision is well developed in many fishes, 
seems to be lacking in amphibia, is good in 
at least some reptiles, reaches a high level 
in birds, is lacking in some of the lower 
mammals that we mentioned above, and 
then reappears again in the monkeys, apes, 
and man. Thus it is difficult to draw gen- 
cralizations about color vision on the basis 
of an animal’s position in the evolutionary 
hierarchy. If we want to know about any 
particular animal, we have to test it to find 
out. 

It is interesting to note that some ani- 
mals can sce parts of the electromagnetic 
spectrum that are invisible to us. You will 
remember (Chapter 18) that human beings 
are most sensitive at about 500 millimicrons 
in twilight and at 550 millimicrons in day- 
light. Most animals seem to have their best 
sensitivity in this range, and like man, they 
are able to see from about 400 to 760 milli- 
microns. Some of the insects, however, can 
see well down into the ultraviolet region“ 
below 400 millimicrons.* We have no real 
notion of what color they perceive in this 
region, but we do know that it is the com- 
plementary of a yellow-green—a part of the 
Spectrum for which we can find no com- 
plementary without mixing the two ends 
of the spectrum. 

Hearing. Invertebrates and vertebrates 
have rather different auditory organs. In- 
Stead of an ear, for example, invertebrates 
have developed several different kinds of 
membranes that serve as microphones. 
Among insects, the legs and wings are the 
usual location for these membranes, Some 
insects can hear a wide range of sounds 
Tunning up to several thousand cycles above 
the frequencies that man can hear. In many 


Man's vision in the ultraviolet would be 
much better than it is if it were not for the fact 
that the lens and other structures in his eyes ab- 
sorb the ultraviolet and prevent it from stimulat- 
ing his visual receptors. 
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insects—for example, the cricket—sound 
plays an important role in their behavior. 
It is difficult to state any general rule, how- 
ever, about what frequencies insects hear 
and about how they use their hearing. 
When it is important for us to know such 
facts about any particular insect—and it 
sometimes is—we must conduct specific 
experiments to learn.* 

Among the vertebrates, hearing contrasts 
with vision because it improves as we pro- 
gress from fishes to man, In fishes and 
amphibia, we find only a primitive organ of 
hearing. A large part of their “hearing” is 
not hearing at all but is a perception of 
mechanical vibration which is felt through 
the skin senses. Some of them, however, 
hear up to a few hundred or few thousand 
cycles per second. The range seems to be 
somewhat larger in reptiles and birds, but 
it is only when we get to mammals that we 
find frequency ranges that compare with 


Fig. 23.3. The evolution of the inner eor in vertebrates, 
The vestibular apparatus does not change appreciably, 
but the cochlea begins to appear in the amphibian 
and is fully developed in the mammal, 


MAMMAL 
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Fig. 23.4. A bat in flight. Bats emit very high fre- 
quency sounds which are reflected back from solid 
objects, By discriminating the direction of these re- 
flected sounds, the bat can navigate around, finding 
food and nest. (Courtesy H. E. Edgerton.) 


ours. In many mammals, moreover, the 
ranges are wider than ours (see Chapter 
19). Dogs, for example, can hear sounds 
above 25,000 cycles per second, whereas we 
hear only up to 15,000 or 20,000 cycles 
per second. This makes it possible to train 
dogs to respond to the so-called “silent” 
whistle whose frequency they can hear and 
we cannot. Rats and monkeys both seem 
to hear higher frequencies than we do, and 
bats are able to hear and produce sounds as 
high as 40,000 or 50,000 cycles per second. 
By responding to the echoes of these ex- 
tremely high frequencies when reflected 
from solid objects,’ the bat is able both to 
navigate and to locate its food in a manner 
that has been called “bat radar." 

Other senses. We do not know so much 
about the other senses of various animals as 
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we do about their vision and hearing. We 
do know that the acuity of these other 
senses is sometimes excellent and some 
times quite poor, according to the particular. 
habits and needs of animals. Fishes, for ex 
ample, live in an environment of water, 
which makes a good chemical medium, and 
they have highly developed chemical senses, 
especially of taste. Some, in fact, have taste 
buds all over their bodies, and it is interest 
ing that many have greatly enlarged taste 
centers in their brains (scc page 546). 
Birds, on the other hand, have almost no 
sense of smell and only a rudimentary sense 
of taste. They have very little occasion to 
use these senses, relying much more on 
their extremely acute vision. 

We know very little about the skin senses 
in various animals, but we may infer that 
they are developed according to the degree 
to which animals make use of them. The 
deep senses of kinesthesis and of equilibrium 
(see page 505) seem to be highly developed 
in such animals as fishes and birds, which 
depend upon them to a high degree, and 
are about the same in most mammals as 
they аге in man. 


a ORIENTATION 


A dog or cat usually stands on its four 
fect so that its back is up and its belly 
downward. A fish, similarly, swims in the 
water with its belly downward. In fact, 
when you see one floating belly up, it is 
probably dead, because the “belly-down” 
orientation is a response to stimulation of 
the vestibular sense organs (see Chapter 
19) and can take place only so long as the 
fish is alive. Lower animals also have a sense 
of equilibrium and orient with respect to 
gravity. They may also use other senses for 
such orientation. The common houscfly, 
for example, responds to contact with à 
surface and is equally at home on the floor, 
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wall, or ceiling, During flight, however, it 
moves with its dorsal surface upward, as do 
most flying animals, 

Man and animals are alike in having this 
primary orientation to the earth and to the 
surfaces on which they stand. Unlike man, 
however, many animals have other kinds of 
orientation to different stimuli and situa- 
tions, These other orientation reactions are 
"built in" to the organism and are displayed 
in the appropriate situation independent of 
learning. 

Tropism, kinesis, and taxis. You must 
have observed. examples of such orientation 
reactions, since they abound in common 
experience. The sunflower bends toward the 
sun by day and droops toward the ground 
by night. Fish tend to swim against a strong 
Current. Night moths, mosquitoes, and 
many other insects are attracted to light— 
much to our annoyance when we want to 
read outside on а hot summer evening. 

For many years students of animal be- 
havior called such reactions as these tro- 
pisms, because tropism means “a turning 
movement." Now that we know much more 
about them, we find that the term tropism 
is better used in a more specific sense to 
apply to bending or turning reactions in 
which the organism does not move from 
place to place. Thus the bending of the sun- 
flower toward the sun is a heliotropism— 
helio meaning "sun" and tropism meaning 
"turning." For reactions in which the ani- 
mal moves, we use two other terms, kinesis 
and taxis, 

. A kinesis is an undirected reaction that 
55 proportional to the intensity of a stimu- 
lus, A Paramecium, for example, turns more 
frequently when it is in the light than when 
it is in the dark, but it does not necessarily 
Move toward the light. Each time it turns, 
it may move toward or away from the light, 
ut since it turns less frequently in the 

tk, it is less likely to turn from dark to 
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Fig. 23.5. Poth of а single-celled animal having оп 
undirected reaction (kinesis) to light, The animal turns 
more frequently in the light than in the dark, For this 
reason, it spends more time in the dark than in the 
light and appears to avoid light, 


light than it is from light to dark. For this 
reason the animal spends more time in the 
dark than it does in the light, and thus it 
seems to avoid light (see Figure 23.5). A 
taxis, on the other hand, is a directed re- 
action to a stimulus in which the animal 
moves toward or away from a stimulus, A 
fish swimming against the current. displays 
theotaxis—rheo meaning "streaming move- 
ment” and taxis meaning “directed move- 
ment.” A very common type of taxis is 
tropotaxis. In this kind of orientation the 
animal lines up its body in such a way that 
two sets of receptors—the eyes, for example 
—are stimulated with equal intensity. Then 
it moves forward. By making little adjust- 
ments when it gets off the path, it is able 
to go directly toward some source of stimu- 
lation. Thus the animal comes in “on a 
beam” just as a pilot does in following a 
radio beam into an airport. A good example 
of such tropotaxis is an insect flying toward 
some source of light. 

One kind of taxis, telotaxis, is found only 
in response to light. To make this response, 


580 BIOLOGICAL BACKGROUND 


the animal has to have an eye which is 
made up of a number of elements—as bees 
do, for example—all pointed in different 
directions. By keeping a small source of 
light always in such a position that it stimu- 
lates one of the elements, the animal is able 
to steer a straight course to some point. 
This kind of navigation is sometimes called 
the light-compass reaction because it uses 
the sun as a compass point to steer by. 
Transverse orientation. Bees usc the 
light-compass reaction to maintain a trans- 
verse orientation toward sources of food 
and the beehive. When they move out from 
the hive in search of food, they keep the 
sun in a certain element of one of their 
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faceted eyes. On the return trip, from food 
to home, they keep the sun in the corre- 
sponding element of the other cyc. Thus 
they automatically end up in home territory 
—if they have not stayed away too long. 
In a classical experiment with ants, which 
usc the same method of orientation, ants 
were picked up on their way home and kept 
in a small dark box for about two and one- 
half hour. When subsequently released, 
they started off but missed their home by 
about the same number of degrees as the 
sun had moved during the intervening 
hours (Figure 23.6). 

Among fishes we see anothe kind of 
transverse orientation to light. Fishes usu- 


Fig. 23.6. The light-compass reaction in the homing ant. In its trek homeward toward: N, an ant 
was kept in the dark for 24 hours at a spot just above that marked with the cross. When ге 
leased at the end of that time, it started homeward again but missed its home by the same num- 
ber of degrees as the sun had moved in the intervening time. (After Tinbergen, N. The study of 
instinct. London: Oxford Univ. Press, 1951.) 
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ally swim right side up because their vestibu- 
lar organs respond to the pull of gravity. 
If, however, someone destroys a fish’s ves- 
tibular system, it must fall back on the 
direction of light to keep its proper orienta- 
tion. Light usually comes from above, so 
its response is merely to keep its back to 
the light. If you had such a fish in an 
aquarium, you could test its dependence 
on light simply by darkening the room and 
placing a light bulb under the aquarium 
(see Figure 23.7), Then you would see it 
nonchalantly swimming around upside 
down, always keeping the light "above" its 
back. The normal fish, however, does not 
behave this way because, even when the 
direction of light is inverted, its vestibular 
system keeps it orienting to gravity. 

The language of bees. We explained 
above that bees can use the sun as a kind 
of “north pole" in a compass reaction. By 
keeping the sun in а certain element of 
their eyes, they can navigate back home 
from their feeding place. This in itself is a 
rather remarkable feat, but it is by no means 
the most wonderful of the bees’ accomplish- 
ments. Bees not only can keep their orienta- 
tion, they communicate this orientation to 
other bees. Indeed, they can tell other bees 
in the hive both the direction and the dis- 
tance away from the hive where they found 
food. This “language of bees“ was dis- 
covered by the German zoologist Von 
Frisch? How he discovered it and learned 
What it is makes an interesting story. 

Von F'risch once noticed that bees which 
had found a plentiful source of food would 
return to the hive and go through a particu- 
lar kind of dance. This dance, he observed, 
Was repeated a greater number of times per 
minute if the food source were near than if 
it were farther away. By making a great 
number of such observations, he was able 
to make a graph (see Figure 23.8) of the 
telationship between distance of food source 
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Fig. 23.7. Dorsal light reactions in the fish Crenilabrus. 
The colored arrows indicate the direction of light. On 
the left, top and bottom, is a normal fish. On the right 
is а fish whose vestibular organs have been removed. 
In light coming from below, it swims upside down. 


and number of dances per minute. Thus he 
showed how bees communicate the dis- 
tance of a food source. 

But this was only part of the story. As 
he watched the bees, he noticed that their 
dances had a part in which they flew a 
straight course, all the time waggling their 
bodies. The direction of the straight course 
appeared to vary with the direction of the 
food. They seemed in this way to designate 
to other bees the direction of food. As in 
the light-compass reaction, they used the 
sun as a reference point. If the straight part 
of their dance led upward toward the sun, 
food was in the direction of the sun. If the 
direction of the straight “waggle” dance 
deviated 30 degrees to the right of the sun 
(see Figure 23.8), then food was to be 
found 30 degrees to the right. All other 
directions of the compass could be similarly 
indicated. 
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Fig. 23.8. How bees communicate the place in which they have found food. Оп геги. ing to the 
hive, they execute a waggle dance diagramed in the inset. The speed of the dance (yroph) com 
municates distance of food. Along the bottom of the graph is distance in thousands of meters; on 
the ordinate is number of turns in a 15-second period, The direction of food (diagrams on right) 
is communicated by varying the angle of the dance, The sun's bearing, straight up, is used as the 
reference point. If, for example, food (f) and the sun (5) make an angle of 60° with the hive (А), 
the angle of the dance is 60° off the vertical. (Data of Von Frisch, K. Bees: their vision, chemicol 
senses, and language. Ithaca, N.Y.: Cornell Univ. Press, 1950.) 


When Von Frisch had found this key to 
the language of bees, he decided to see 
whether he could really understand. what 
the bees were saying. He had an assistant 
place a food source of sugar-water some dis- 
tance from the hive, the distance and direc- 
tion being unknown to Von Frisch. The 
assistant then marked the bees that located 
the sugar with a little colored shellac so that 
Von Frisch could know them as they re- 
turned to dance in the hive. By using a 
stop watch to time the number of dances 
per minute and a protractor to get the direc- 
tion of the straight part of the dance, he 
was able to say, “The food has been placed 
so many yards from the hive and in such a 
direction.” The assistant confirmed the fact 
that this was indeed the location of the 
food. Thus Von Frisch was able to show 
that bees not only can maintain their orien- 


tation but can communicate both orienta: 
tion and distance to other bees. 


a INSTINCTIVE BEHAVIOR 


We have told the story of the language of 
bees as an example of orientation in ani- 
mals. It is also an example of instinctive 
behavior—which raises another complex 
and fascinating subject. 

Although laymen use the words instinct 
and instinctive rather loosely to describe al- 
most any behavior that is habitual of 
“comes naturally,” psychologists try to be 
careful how they bandy these words about 
(see discussion in Chapter 3). Since m 
stinctive means “innate” or “built-in,” they 
reserve the term for the kinds of behavior 
that, beyond reasonable doubt, are really 
innate and unlearned and are developed in 


r 
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the course of the maturation of an animal. 
It is not always easy to be sure on this point, 
for some habits are learned so universally by 
all animals of a species or all people in a 
culture that it takes very careful research to 
discover that they are not instinctive. We 
know, nevertheless, that some behavior is 
instinctive. We have already given examples 
in this chapter and in the chapter “Motiva- 
tion," and we shall shortly give more. 

We owe our modern conception of in- 
stinctive behavior to a European zoologist 
named Lorenz.* Instinctive behavior, he 
suggests, is really three kinds of behavior 
fitted into a pattern: reflexes, taxes, and 
instinctive movements. Reflexes are move- 
ments of specific limbs or muscles in re- 
sponse to stimulation. The various taxes, as 
you have just seen, are directed movements 
of the whole animal away from or toward 
Some source of stimulation. Instinctive 
movements, however, differ from reflex and 
taxic movements in several important ways. 

Species characteristics. Instinctive move- 
ments, first of all are species-specific. 
Widely different animals in different phyla 
or groups may have similar reflex and taxic 
movements in common, but instinctive 
movements characterize particular species of 
animals, Many years ago, for example, a 
zoologist” noted that all pigeons drink in 
the same manner, They drink by lowering 
their heads into the water and then pump- 
ing it into their gullets. You can tell 
Pigeons from other birds by this instinctive 
Movement without the aid of structural dif- 
ferences, 

The song that birds sing may also be a 
Way of distinguishing species. One investi- 
gator" raised many different species of birds 
from the egg, giving them no chance to 
earn anything from their parents. In this 
Way he could tell which items of behavior 
Were learned and which ones developed in- 
nately, He found some species, for example, 
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which, when reared in isolation, were able 
to sing their characteristic song without 
ever having heard it before. In other species, 
this was possible only after the bird heard 
its song a few times. 

The drinking of pigeons and the singing 
of birds are just two examples of instinctive 
movements that are specific to certain spe- 
cies of animals. This kind of evidence led 
Lorenz to believe that instinctive move- 
ments can be used as the basis of classifica- 
tion of different species of animals. By this 
means, in fact, Lorenz has been able to 
help reclassify various species within the 
group Anatinae (ducks) on the basis of 
similarities and differences in instinctive 
movements, 

Releasers. Besides being species-specific, 
instinctive movements are triggered move- 
ments, Reflex and taxic movements are 
responses to stimulation; when the stimulus 
stops, they stop, Hence one can say that 
they are steered by a stimulus, Instinctive 
movements, however, need only to be 
started by a stimulus situation, Once started 
they can continue on without the original 
stimulus. 

Let us take an example. Flies ordinarily 
clean their wings by passing their hind legs 
over and under the wings, meanwhile mak- 
ing small scrubbing movements, ‘The gross 
movements of the legs back and forth are 
instinctive movements; the finer scrubbing 
movements are taxes. To demonstrate this, 
we need merely to remove the wings from 
the fly. When this is done, it still attempts 
to clean its wings periodically and moves its 
legs in the direction of the wings that are 
no longer there. Its smaller taxic responses, 
the scrubbing movements, however, are 
now missing. So the taxic movements drop 
out when the stimulus (wings) is no longer 
there, but instinctive movements continue. 

From this triggering of instinctive move- 
ments we have developed the concept of 
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the releaser. In the life of most animals, 
there are some kinds of unlearned behavior 
that are set off by extremely simple stimu- 
lus situations. In the male stickleback fish, 
for example, the color red releases an attack 
response. During the breeding season all 
male fish of this species develop bright red 
bellies, and at that time cach of them 
drives away any other male that intrudes 
into its nesting area, It is the simple stimu- 
lus of color that scems to be the key to 
the attack response. For, by making differ- 
ent models and presenting them to male 
sticklebacks, we can show that little else 
matters except the red belly of the model 
(see Figure 23.10), (We might point out 
incidentally that the method of making 
models is one way of ferreting out the par- 
ticular stimulus that sets off instinctive 
movements, ) 

The relcaser is not always something as 


Fig. 23.9. The stichlebock fuh. The mole sfichlebock i 
seen in im typical threat posure beside ө mirror. 
(Courtesy Dr. M. Tinbergen.) 
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Fig. 23.10. Models ered to text өтөй repe # 
mole stichlebocks The fowr models with red bellies 
releow ottoch responses The much more өө 
model without coloring dows not. (Alter Tinbergen, №. 
The study of instinct. London: Oxtord Unie. Pret 
19513 


раз a color, It may involve fairly com- 


ment. Figure 23.11, for example, 
the silhouette of a bird. If someone 
Wes it overhead in the direction marked 
f, most game birds respond with fright 
Gtlons. Moved in the opposite direction, 
er, it does not bother them. Appar- 
ly when moved one way, it is perceived 
short-necked bird of prey (hawk), but 
d in the other direction, it resembles 
necked waterfowl and is therefore 
d. The response, in this case, has been 
to be unlearned and may therefore 
їйс аз an instinctive movement. 
ds for instinctive movements, 
Other aspect of instinctive movements 
importance. It, too, distinguishes them 
M the taxcs and reflexes. The longer the 
i between instinctive responses, the 
f it is to set them off, If, for example, 
modcls to set off the attack response 
stickleback and have left the fish 
шс for some time, then a model 
К Only the suggestion of red color is 
WBN to trigger off the attack, If, on the 
f hand, we evoke the response several 
in succession, a more adequate color 
W necessary to elicit it, This example is 
eal of the situations in which releasers 
instinctive movements, The longer 
erval between responses, the more 


instinctive movements. When you 
hungry, almost any kind of food is 


Ding really special to tempt you when 
HE not hungry. In the case of instinc- 
Movements, it appears that the movre- 

Satisfy some need ot impulse to make 


n relationships im the stimulus or en- 
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Hig. 13.11, Sithowette weed te буду the roleme of 
fright rewctions in geme birds Fer explanation, von 
feat, (Alter Tinbergen, N. The stedy of мй). Lew 
doni Ontord Univ, Prom, 1981.) 


them and that the stimulus must be more 
adequate when the need is low than when it 
is high. 


U 


Most animals have a repertoire of in- 
stinctive movements. Sach animal ai the 
insects, fish, and birds have ә rather lange 
number of them; most mammal: have some- 
what fewer. But what about human being? 
Do people make initinctive movements? 
Think hard for à moment and sec whether 
you can recall any human behavior that cin 
rightly be called imtinctive. Remember that 
instinctive movements must. (1) be charac. 
teristic of the species, (2) be кдсм by 
external stimuli, and (3) wax and wane 
with how much they have been exerched. 
"The chances are that you will not be able to 


do not know too much about the carly do 
velopment of most of these procene. In 
the place of instinctive behavior, you find 
an ability to kam and think that is far 
superior to that of the animals. Indeed, it 
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is fair to conclude that learning and think- 
ing have largely taken the place of instinc- 
tive movements in man’s adjustment to his 
environment. 

Precursors of learning. From the study 
of animals, however, we can also tell some- 
thing about the beginnings of learning— 
what it is like under the most primitive of 
conditions. In our account of learning in 
Chapter 5 and elsewhere, we have indicated 
that reinforcement is necessary for condi- 
tioning or instrumental learning to take 
place. Such reinforcement might be a 
shock, a piece of food, a grade, a compli- 
ment, or even the “feeling of a job well 
done.” In certain situations with animals, 
however, we can see something akin to 
learning taking place without such a re- 
inforcement. Here, it seems, we can observe 
the precursors of learning. 

= Habituation. Suppose you have ап ani- 
mal in a cage—a dog, cat, rabbit, or rat— 
and suddenly sound a loud siren hidden in 
the floor of the cage. The chances are that 
the animal will respond with a sort of 
fright reaction, such as crouching or dash- 
ing about the cage. If, however, you sound 
the siren at regular intervals, the animal 
slowly becomes accustomed to it and acts 
less and less frightened. This change in the 
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animal’s behavior is habituation and is a 
simple kind of learning. It is merely leam- 
ing not to respond to a situation that proves 
harmless. You can sometimes see this habit- 
uation in a child, but it is more commonly 
seen in animals, especially in the process of 
taming. 

= Sensitization. Closely related to habit- 
uation—in fact, almost its opposite—is a 
simple kind of learning called sensitization. 
To illustrate it, suppose that we have gotten 
our animal subject (see below) habituated 
to the sound of a siren. When the siren 
comes on, the animal no longer responds to 
it but goes about his business in the cage. 
Now suppose that through a grid in the 
floor of the cage we give the animal а few 
electric shocks. After that, if we sound the 
siren again, we will find that the animal 
again shows its original fright reaction. The 
shock has made the animal more "sensi- 
tive" and thus has reinstated responses that 
had died out. 

This process is probably the most ele. 
mentary precursor of learning, for we find 
it in the simplest one-celled animal. In a 
now classic experiment," a zoologist placed 
a single paramecium in a small enclosure, 
about five millimeters in diameter, so al 
ranged that half of it was in darkness and 


Fig. 23.12. The sensitization of a paramecium to light. Before training, the paramecium swims in 
both light and dark parts of the container (left). During training, it avoids the lighted and 
part (middle diagram.) After training, it continues to avoid light even though entire container В 


again at a uniform temperature (right diagram). 


hot 


Fig. 23.13. Imprinting of goslings. 
The goslings have been imprinted 
оп the experimenter, Dr. Konrad 
lorenz. Though he carries a food 
bucket, his rhythmic sounds, not 
hunger, keep them with him. 
(Courtesy Life Magazine © Time 
Inc.) 


the other half in the light (see Figure 
2342). The paramecium would swim about 
in the drop of water, spending some of the 
lime in the light and some in the dark. 
Then the experimenter transferred the ani- 
mal with a pipette to another drop of 
Water, but one in which the light half was 
too warm while the dark half was at normal 
temperature. He observed that the para- 
Mecium soon came to avoid the light-warm 
Part of the container. Then he transferred 
the animal back to its original container, 
Which was of uniform temperature but still 
half dark, half light. He noticed that now 
the animal continued to avoid the lighted 
half of the environment. Thus it looked as 
though the paramecium had formed a con- 
ditioned response to light. 

This result, however, troubled psycholo- 
Bists, for they had reason to believe that a 
nervous system, possessed only by more com- 


plex multicellular animals, is necessary for 
true learning. Subsequent experimentation 
proved them right, for when the attempt 
was made to condition the paramecium to 
the dark as it had been to the light, it failed 
It became clear, in fact, that the warm 
water had sensitized the paramecium so 
that it avoided light, but it could not learn 
to associate warm water with cither light or 
dark. Higher animals that possess a nervous 
system, however, can be conditioned to do 
this. Sensitization is thus a primitive pre 
cursor of learning that can take place in 
single-celled animals which are otherwise 
not capable of learning. (Sensitization is 
sometimes called pseudo conditioning, be 
cause it is not true conditioning but may 
easily be confused with it.) 

a Imprinting. Another precursor of learn- 
ing, closely linked with instinctive behavior, 
has only recently been given detailed 
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study." One investigator hatched out some 
goose eggs in an incubator and happened 
to be present when the eggs hatched. For 
this reason he was the first large moving 
object that the goslings saw. Much to his 
surprise, the goslings began following him 
about and acted as though he, rather than 
the mother goose, were their parent. The 
young goslings, in fact, would have nothing 
to do with their mother and insisted on 
having his constant company. This learn- 
ing, which takes place very rapidly and 
without any specific reward, is called im- 
printing. 

We have not yet fully explored the 
phenomenon of imprinting. We already 
know, though, that it is fairly widespread 
among birds. We know too that it can 
take place only during a short interval (a 
few hours or a day or two) and at a certain 
time (usually shortly following birth) in 
the life of an animal.” It also seems to be 
irreversible; once it has taken place, it is 
difficult to alter through subsequent learn- 
ing. There may, however, be some true 
learning connected with it. Young goslings, 
for example, at first follow any person if a 
human being has been the first object with 
which they have contact after hatching. A 
few days later, however, they learn the indi- 
vidual characteristics of the person who 
ordinarily leads them to food and shelter, 
and then they will follow no one else. Thus 
imprinting may be a natural stage in the 
maturation of an animal. 

Precursors of thinking. Man is better 
able than animals to form concepts, to re- 
call previous experiences, to imagine rela- 
tions in the external world, and to repre- 
sent the world with the symbols in 
language. In a word, man is better able to 
think. When he has no opportunity to use 
his thinking abilities, he is no better than 
animals at trial-and-error learning or condi- 
tioning; when he has, he excels the animals. 
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As we indicated in Chapter 6, however, 
animals have some of these abilities. In 
fact, we can find each of the abilities in- 
volved in thinking present in some measure 
in some animal. The very fact that these 
abilities are considerably more rudimentary 
in animals is an advantage to the psycholo- 
gist, for it allows him to experiment more 
easily with what otherwise are very diffi- 
cult problems. Thus he can get at the 
precursors of thinking. Let us consider some 
of them briefly. 

* Delayed response. Of the many aspects 
of thinking, one is an ability to recall at 
will, without any specific cue or stimulus, 
the time, place, or name of an event. We 
can test this kind of ability in auimals with 
the delayed-response experiment (sce Chap- 
ter 6). An animal may be shown where 
some food is hidden; then, after an interval 
in which it has had no cues, it may be al- 
lowed to go find the food. Most animals 
are able to do this. For rats, the interval 
after which they can respond correctly may 
be only a few seconds, for a dog a few 
minutes, for an ape several hours. In Chap- 
ter 6, we discussed experiments of this kind 
in some detail.“ 

* Orderliness. Another aspect of thinking 
is a matter of recalling the order in which 
things should be done. In giving a motorist 
directions, for example, you may be able 
to say, "Go three blocks, turn left; then 
two blocks, turn right. . . ." You can do 
this without remembering exactly what the 
corners look like or having any signs 0 
guide your thinking. This kind of ability 
to do things in the correct order without 
specific objective cues is better in monkeys 
and apes than in lower animals and better 
in man than in monkeys and apes. 

There have been several experiments to 
test this capacity in animals, but one of 
the clearest employs the “three-pedal box. 
This box has three platforms in it, arranged 
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TABLE 23.2, Limits reached by various mam- 
mals tested on the three-pedal-problem ap- 
paratus. The scores represent the length of a 
sequence of responses that can be learned. 


Number of 
animals Range of 
Type ofanimal tested steps Median Average 
Guinea pig 16 0-1 1 0.5 
Rat 24 0-2 1 0.9 
Kitten 62 3-7 3 3.6 
Rhesus monkey 17 2-22 5 74 
Cebus monkey 6 5-15 % 98 


Modified from Munn, N. L. The evolution and growth 
of human behavior. Boston: Houghton Mifflin, 1955. P. 
125. 


as you sec them in Figure 23.14. The ex- 
perimenter can so arrange things that the 
animal must push these pedals a particular 
number of times in a required order to 
secure a food reward. He may require the 
animal to push simply 1, 2, and 3, in that 
order, or to push them 1, 3, 1, 2, 3,2, . . .” 
He can then determine the longest order 
that an animal can correctly master. In 
Table 23.2, you see the results of experi- 
ments with different animals. Guinea pigs 
and rats are not very good at it, for they 
can, on the average, master a series only 
Опе or two pushes long. The kitten is some- 
What better, with three. The monkey is still 
better, with five to ten. And children can 
master much longer series than that. So 
you can see that the ability to remember 
the order in which things should be done 
increases markedly from lower mammals 
to man, 

"Counting. The ability to count develops 
Slowly in children, usually two ycars or so 
after they have acquired the rudiments of 
language, It may be regarded as one of the 
More complex mental processes. Actually, 
there are not one but rather three ways of 
Counting. One is subitizing, which is per- 
ceiving a number of objects at a glance with- 
Out saying “one, two, three. . . .” A second 
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is estimating, which is guessing a number 
without counting. And thirdly, there is 
true counting. 1 

You have probably heard about or seen 
"talking and counting" horses and dogs. 
They are often featured in vaudeville, 
motion pictures, or television, These ani- 
mals, however, cannot count; they merely 
respond to cues from the trainer. Birds, 
however, can subitize. To see what they 
can do, please read the instructions at the 
bottom of page 590 (Figure 23.15). Which 
has the more dots, the pattern on the right 
or the one on the left? Birds that have been 
used in experiments can do just as well as 


Fig. 23.14. The three-pedal box. Problems may be or- 
ranged to require pushing of the pedals in different 
orders. A relatively simple problem is 1-2-3, but a 
more complex one is 1-2-3-2-1-2-1-3-2-1. Comparing 
the performance of different animals in the box gives 
an idea of the development of abilities in the animal 
kingdom. (After Field, Н. A. The limits of learning 
ability in Rhesus monkeys. Genet. Psychol. Monogr., 
1934, 15, 403.) 
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you or I at this sort of counting, provided 
that the total number does not exceed six 
or seven. It is interesting, indeed, that both 
birds and people can subitize only about 
six or seven items. Above that number, peo- 
ple must estimate or take time to count, 
whereas birds are unable to arrive at the 
correct answer. Birds, however, can master 
other difficult problems involving numbers. 

For one thing, they can match from 
sample. In Figure 23.16, you see a number 
of circles each of which has a number of 
dots. On the boxes are patterns of irregu- 
larly shaped blotches. A trained bird can 
pick out the proper box from the total 
group when shown any one of the circles 
and open only the lid of the box that has 
the matching number of spots. Again, how- 
ever, the total number of spots cannot 
exceed seven, 

A bird can also learn to leave a certain 
number of food objects and to eat no more 
than that number—say four. To train him 
to do this, the experimenter must shoo him 
away from a small pile of seeds when he has 
caten all but four. After sufficient training, 
the bird stops eating when four grains are 
left. Similarly, the bird can learn to leave 
the number of grains shown him on a card- 
board. If it has three or four or five spots, 
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the bird will leave the corresponding num- 
ber of grains. This takes a little more 
elaborate training than the other tasks, but 
the bird can learn to do it. 


| USES OF ANIMAL 
BEHAVIOR 


We opened this chapter with the ques- 
tion, Why study animal behavior? Perhaps 
you will agree now that it is both interest- 
ing and helpful in understanding human 
behavior. Besides that, however, animal be- 
havior has some immediate uses in human 
affairs. You are already familiar with some 
of these, but there are others you probably 
do not know about. 

In many instances, animals have better 
sensory acuity than man, and this fact has 
long been put to advantage. \ atchdogs 
are employed to protect homes and prop- 
erty because they have keen hearing and 
smell. Bloodhounds can track down crimi- 
nals and people who are lost, because they 
excel in olfactory sensitivity. Similar abili- 
ties in other dogs have made them useful 
in hunting. The Seeing Eye dog can be 
trained to take the place of a person's vi- 
sion. These and many other instances are 
well known to everybody. 


б< 
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Fig. 23.15, Take a brief glance at the two blotches, then turn to the footnote on page 592. 
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Not so well known, however, are some 
special uses of animals as “detectors.” 
Canaries are very sensitive to noxious gases 
and have been used in coal mines and 
tunnels to detect such gases. In Europe, the 
“weather frog” is often used as a prophet 
of rain. When kept in an aquarium partly 
filled with water, it will climb up a ladder 
to signal rain, Such behavior is a reasonably 
good predictor of rain because the frog 
climbs the ladder only when the humidity 
is high, which is usually before or during 
à rain. 

Recently minnows have come into use 
to detect the pollution of streams—a prob- 
lem of increasing technological importance, 
To use them as pollution detectors, min- 
nows are first trained in an aquarium to 
avoid the side in which traces of polluting 
material are added.“ The training follows 
standard conditioning procedures (see 
Chapter 5) in which an electric shock is 
paired with approaching the polluted side. 
In this way, they quickly learn to avoid 
polluted water, Once they have been trained 
in the laboratory, they can be taken into 
field situations. If water is suspected of 
pollution, a little of it may be introduced 
into the minnows’ tank. By observing their 
responses, it is possible to tell whether 
even extremely small amounts of polluted 
material are present—because the minnow 
is extremely sensitive to dissolved material. 

In our society, some animals are desira- 
ble and profitable, while others are a 
nuisance or a harm. Exterminating un- 
Wanted animals is a big job. Doing it by 
Poison or traps is often expensive and/or 
ineffective. The mosquito, which is both a 
Personal nuisance and a health hazard, is a 
800d case in point. It happens, however, 
that male mosquitoes are attracted by the 
"mating call" or buzz of the female mos- 
quito. This noise can casily be simulated. 
Electrified traps which sound the simulated 
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Fig. 23.16. Matching-from-somple problems used with 
birds. Six different problems are shown. In red are the 
sample and the correct one of a group of stimuli, The 
bird is shown the sample and a group of irregularly 
shaped blotches. A trained bird can pick out the stim- 
ulus having the some number of blotches as the sam- 
ple. (Based on the work of Koehler, O. Zahl-versuche 
en einem Kolkraben und Vergleichsversuche an 
Menschen, Z. f. Tierpsychol., 1943, 5, 575-712.) 
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call of the mosquito can lure thousands of 
males to electrocution.” 

These are a few examples of ways in 
which animal behavior may be used for 
man’s benefit. Others are in common use, 
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and still others are yet to be discovered, It 
is possible that specialists in animal behav- 
ior may some day be among those who 
play an important role in agriculture and 
public health. 


UMMARY 


1. The study of animal behavior is interesting in its own right; it has 
practical applications in entertainment, agriculture, and public health; and 
it permits psychologists to answer questions about human behavior that 
would otherwise be unanswerable. 

2. All animals from the lowly amoeba to man have sensory capacities 
permitting them to respond to stimuli, but the higher animals usur!ly have 
more highly developed sense organs and better perceptual abilities. 

3. Vertebrates generally have better visual acuity than the invertebrates. 
Color vision, however, is present in many animals and absent in others 
without particular regard to status in the animal kingdom. 

4, Hearing is present in many invertebrates, but in vertebrates it tends 
to improve as one goes up the evolutionary scale. It is best, on the average, 
in mammals. 

5. Most plants and animals orient themselves with respect to the earth 
and light. Many insects and lower vertebrates, however, exhibit specific 
bending or turning movements, called tropisms. 

6. They may also make undirected movements called kineses or di- 
rected movements called taxes. All these reactions are in response to stimu- 
lation. 

7. Some insects can navigate with great accuracy to and away from 
home by taking account of the position of the sun. Bees even are able to 
communicate to each other the place in which they have found food by 
performing a dance oriented with respect to the sun. 

8. Instinctive movements have three important characteristics: (а) 
They are species-specific; each species of animal makes its instinctive move- 
ments in a distinctive way. (b) They are released by external stimuli; once 
they are triggered off by a stimulus, they continue in the absence of the 
stimulus. (c) They have thresholds that depend on the interval of time 
since they were last released; a relatively stronger stimulus is required if the 
interval has been short than if it has been long. 

How many blotches were on the left side of Figure 23.15? How many on the right? 


When you have decided on your answer, tum back to determine whether you are СОГ 
rect. This is a demonstration of subitizing. 
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9. The precursors of learning can be seen in experiments with animals. 
Lower animals, for example, are readily habituated; if a stimulus, such as a 
loud sound, that normally alarms the animal, is presented a number of 
times, it comes to have no effect. Animals also show sensitization; a shock 
or other strong stimulus can make the animal more sensitive to other 
stimuli. Even single-celled animals exhibit this precursor of learning. 

10. In animals, too, we see the phenomenon of imprinting—a kind of 
learning that takes place rapidly without any specific reward and during a 
relatively short period in the animal's infancy. 

11. Animals also show some of the rudiments or precursors of thinking 
because they are able in many instances (a) to make delayed responses, 
(b) to learn a certain order of making responses, and (c) to count. 

12. Animal behavior has many uses. Among them are (a) the employ- 
ment of animals as "detectors," and (b) methods for catching and elimi- 
nating animals. 
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IN MANY PLACES throughout this book, 
we have described the applications of 
psychology to practical problems. To learn 
more about these applications, the student 
may enroll in other courses in psychology 
that cover his particular field of interest or 
study some of the books listed under “Sug- 
gestions for l'urther Reading" at the end of 
each chapter. One particular phase of ap- 
plied psychology, however, is of importance 
to all students, regardless of their special 
interests. This is the improvement of study 
techniques. Considerable psychological re- 
search has been carried out on this subject. 
The practical benefits of this research can 
be used by the student here and now. In- 
deed, the sooner he makes use of them, the 
better. For that reason, we have included in 


This chapter was drafted by James Deese of 
The Johns Hopkins University. 
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the book this brief chapter, which sum- 
marizes our present knowledge of tech- 
niques of study, as well as of some closely 
related problems. We have put the chapter 
at the end of the book because it is a “how 
to” chapter, somewhat different in charac- 
ter from the others. We recommend, how- 
ever, that the student read it at the earliest 
opportunity. 

Improving study habits. Almost every 
college student feels at one time or another 
that he should improve his study habits. If 
you are a typical student, you have probably 
worried about this yourself. The chances 
are, though, that you have done little about 
it, or if you have, your attempts probably 
have been haphazard and unsystematic. At 
least this is true of most students. 

The fact is that most students do not 
know the best ways to improve their study 
habits, though there are some tried and 


proven ways of doing it. In this chapter 
are some principles which, if you under- 
stand and apply them, will make it easier 
for you to do good work, not only in this 
course but in all your studies. 

But there is no magic in these tech- 
niques. Here, as everywhere else, there is 
no easy road to success. You will find it 
hard work to apply them—at least most 
of them. If you try them seriously, though, 
you should be well rewarded by learning 
more with less effort, by enjoying your 
studies more, and by making higher grades. 

You might think that hints on how to 
study are only for the students who are 
hanging precariously on the edge of a C 
average. Actually they help good students 
as well as poor ones. In fact, several sur- 
veys' show that students who are already 
doing well profit the most from instructions 
in how to study. But whatever your grade 
average may be, there is reasonable possi- 
bility of raising it by practicing the most 
efficient techniques of study described be- 
low. 

Being motivated. Тһе hardest problem 
of all is to be motivated to study. One's 
motivation may be strong enough to read a 
book or chapter on “how to study” but not 
strong enough to follow its precepts. It 
tequires some effort to study, and some 
amount of motivation is necessary before 
you will expend the needed effort. Without 
Motivation no set of rules will do much 
good. It is hard to change one’s motivation, 
but it can be done and is worth a try. 

What are your motives and how strong 
are they? Could you make a list of your 
major motives and interests? More specif- 
ically, why did you come to college, what 
do you expect to gain from study, and 
What do you expect to do after college? 

Perhaps the answer is simply that you 
would like to get a good job, become a dis- 
tinguished member of the community, and 
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“make a lot of money.” Certainly that is 
why some people go to college. If this is 
true of you, look carefully at the following 
facts: Those who make the best grades in 
college, are, on the average, those who make 
the best incomes later on The member 
of Phi Beta Kappa, for example, typically 
carns considerably more than college gradu- 
ates in general.’ And those who enjoy the 
distinction of being in Who's Who had, 
on the average, higher college grades than 
those who do not. Walter Gifford, former 
president of the American Telephone and 
Telegraph Company, wrote an article for 
Harper's Magazine in which he pointed out 
that the earning capacity of employees in 
his company showed a very close relation 
to their grades in college. 

There are probably several reasons for 
this correlation between grades and success 
in later life. If other things are equal, the 
person of the greatest ability should make 
both the best grades in college and the 
greatest success in employment. Undoubt- 
edly, too, employers are often impressed by 
good grades and offer better employment 
opportunities to those who have them. 
Finally, learning to study effectively and 
thus to make good grades probably carries 
over into doing a good job and becoming a 
success. Whatever the explanation, the fact 
argues for doing the best one can in his 
college work. 

Perhaps your main goal is to go on to 
professional school or graduate school to 
get a law degree, a medical degree, or a 
master's or doctor's degree. Here grades are 
especially important—perhaps too impor- 
tant—in being admitted to study. And if it 
is a scholarship you need to go on for such 
study, or cven to stay in college, the com- 
petition is severe, and grades are all the 
more important. 

But grades are only incidental. Your 
ultimate purpose im college should be to 
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TABLE 1. А sample schedule for a college student. This schedule is for a typical student carry- 
ing a moderately heavy load. Notice that the times set aside for study are labeled for specific 
subjects. Study time is about 25 hours per week; the student is also employed for 10 hours a week. 


Monday Tuesday Wednesday Thursday Friday Saturday 
7-8 a.m. Dress, Dress, Dress, Dress, Dress, 
breakfast breakfast breakfast breakfast breakfast 
8-9 a.m. Economics Study Economics Study Economics Dress, 
lecture economics lecture psychology lecture breakfast 
9-10 a.m. Study English litera- Study English litera- Study Organic 
German ture class German ture class German chem. lab, 
10-11 a.m. German Study German Study German Organic 
class German class German class chem. lab. 
11-12 a.m. Psychology Study Sermon Psychology study German Psychology Organie 
lecture or psychology lecture or psychology lecture vem, lab. 
12-1 p.m. Lunch Lunch Lunch Lunch Lunch Lib. cont'd 
г lunch 
1-2 p.m. Organic Study or Organic chem. Study or Organic chem. Lunch or 
chem. lecture recreation lecture recreation lecture recreation 
2-3 p.m. Study Study Study Study Study Recreation 
organic chem. psychology organic chem. psychology organic chem. or study 
3-4 p.m. Study ROTC or Study ROTC or Study Recreation 
economics athletics economics athletics organic chem. or study 
4-5 p.m. Employed Employed Employed Employed Employed Recreation 
5-6 p.m. Employed Employed Employed Employed Employed Recreation 
6-7 p.m. Dinner Dinner Dinner Dinner Dinner Dinner 
7-8 p.m. Study Study Study Study for Recreation, Recreation 
English organic chem. English subject that make-up 
needs "'catch- study, or 
ing up," library 
library time 
8-9 p.m. Study Study Study Recreation 
English organic chem. English 
9-10 p.m. Recreation 


learn facts and principles that will be of 
value later on in both work and play. Most 
of that learning will come from formal 
study in courses. Mastering the art of study 
will lead to better understanding, make you 
more at home with books and ideas, and 
provide a good deal more intrinsic satisfac- 
tion to the learning process in college. This 
alone is worth considerable effort. 

Perhaps you are mot clear about your 
goals in college. Perhaps you can't seem to 
find what interests you. Or perhaps, try as 
you may with all the best techniques of 
study, you just do not seem to succeed. In 
that case you may need the help of an 
adviser—a counselor or professional psy- 
chologist. He may be able to help you 
straighten out your motivations. He will 
have, among other things, some methods 
for finding out something about your voca- 
tional interests and abilities and for guiding 
you to the best program of study. 

In any event, the point of this whole sec- 
tion is that you must be motivated to study 
in order to succeed at studying. The best 
of study techniques will be of no value to 
you unless you really want to reap the full 
benefits of your opportunities to learn. 


q ORGANIZING A STUDY 
ROUTINE 


Surveys! of the study habits of college 
students show that they report three major 
difficulties in trying to study. One is that 
they do not get as much studying done as 
they should. Another is that they waste 
time going from one thing to another. The 
third is that they have difficulty settling 
down to work. These ills have remedies, 
and it may be of some help to you to look 
at them. 

Setting up a schedule. The first thing to 
do is to set up a schedule for studying. A 
well-planned schedule makes time, and if 


TECHNIQUES OF STUDY 597 


you think that you do not study enough, a 
schedule that outlines definite times for 
study will help. It need not deprive you of 
time for other activities; it simply will see 
to it that each gets its fair share. It is a 
fact that students who work at outside jobs 
or have extracurricular activities, on the 
average, make better grades than those who 
do not.“ Students who work outside are 
forced to schedule their time and in so 
doing are more likely to provide definite 
times for study. And if you plan your daily 
life well, you will find more time to study 
and to do other things than you had 
thought possible. 

Table 1 shows one way to arrange a 
schedule. It is for a typical, though mythi- 
cal, student. Notice that the time is 
blocked off in one-hour periods and that 
cach period is carmarked for a specific sub- 
ject. The time from seven to nine in the 
evening, for example, is not just blocked 
Off for "study," it is set aside for specific 
subjects. 

Two or three pointers may help you 
decide just when to schedule different sub- 
jects for study. In general, d study period 
for a particular subject should come close 
to its class period. If the class is mostly 
lecture, it is better to have the study period 
come shortly afterward so that you can 
review your lecture notes—but you should 
read assignments in the text before the 
lecture. If the class is recitation, then the 
study period is best put before the class so 
that the subject will be fresh in mind when 
you go to class. 

How much time? The amount of time 
you allot to any particular subject depends 
on individual circumstances. Knowing that 
a particular course is difficult for you, or 
likely to be so, you will schedule more time 
to study for it. Moreover, even though you 
should have a schedule at the beginning of 
the term, you will want to modify it as the 
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term goes along, in the light of your ex- 
perience with how much time it takes you 
to meet the demands of the various courses. 

Of course, in order to make out a sched- 
ule you need to know not only how to dis- 
tribute your study time but how much you 
should study altogether. This too turns out 
to be a highly individual matter. Figure 1 
shows the distribution of study time for a 
large number of college students, based on 
an actual survey. There you can see that 
some students study as much as 53 hours a 
week, while some get by on less than 10. 
Intellectual ability has something to do 
with the hours of study required, but so do 
study habits—as we are emphasizing here. 
Studying many hours does not necessarily 
mean higher grades, for one research 
worker" found that those who studied more 
than 35 hours a week made poorer grades 
than those who studied less. 

To find out how much time to give to 
study, you must evaluate your own abilities 
and study habits. In doing this, it is best 
to be on the safe side, for most students 
tend to overestimate their own intelligence, 
speed of reading, ability to work, etc. It 
will therefore pay to be critical of how 
much you can accomplish in an allotted 
time, especially if your ambition is high. On 
the other hand, leave plenty of time for 
eating, sleeping, and leisure. Do not count 
too much on "grinding" unless you are 
sure you can do it, for trying to do too 
much often leads one to give up altogether. 
After you have made out a schedule, check 
yourself from time to time to see whether 
you have planned too much or too little 
time for various activities. 

Getting down to work. Many students 
set up a schedule for themselves only to 
find that it does not help much because 
they never seem to be able to scttle down 
to work. One student, for example, may 
make a determined effort to study French. 


Promptly at seven o'clock and according to 
schedule, he sits down at his desk. In a 
moment he discovers that his pencil needs 
sharpening, and he runs across the hall to 
the room of a friend who has a sharpener. 
There he finds an interesting discussion in 
progress on the merits of Fords versus 
Chevrolets. Becoming absorbed in this, it 
is some time before he remembers that he 
is supposed to be studying French. Starting 
back to his room again with good inten- 
tions, he remembers that there is a good 
radio program on, and he convinces himself 
that it is just as easy to study French with 
the radio on as off. Next, our student, with 
his attention divided between the radio 
and the French text, finds himself gazing 
absently at a picture on his desk which 
conjures up fond memories of the last week 
end. And so it goes. Ten o'clock comes— 
time to go out for a hamburger—and he 
still has no work done. 

This dribbling away of time is the major 
stumbling block to effective study. If this 
is your problem, try to solve it slowly and 
carefully. Start out by making your study 
periods short and interspersed with periods 
of rest. Then make sure to work during the 
study period, for it is much more important 
to work effectively for short periods than to 
schedule long periods and fritter them away 
in aimless procrastination. Once you have 
gotten into the swing of an easy schedule 
of work and rest, you can gradually change 
to working over longer and longer periods 
of time. 

Where to study? The college library is 
probably the best place to work. At least 
there is good evidence that students who 
habitually study in the library make better 
grades than other students." This is proba- 
bly because the library keeps distractions 
at a minimum. It provides less opportunity 
to talk, it has no radio that one can turn 
on, and it makes one somewhat more 
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Fig. 1. Distribution of time spent in study each week by students in a state university. The curves 


show hours of study during one week for 108 fall-quarter students, 57 winter-quarter students, 
and 53 spring-quarter students enrolled in how-to-study classes. Notice the very greot variation in 
amount of study. Also note the somewhat greater efforts of students in the fall quarter. (After 


Bird, C., & Bird, D. М. Learning more by effective study. New York: Appleton-Century-Crotts, 


1945, p. 56.) 


embarrassed to be seen daydreaming. Many 
Students, however, claim that they feel un- 
Comfortable in the library. Perhaps that is 
because they are not really motivated to 
Study or are afraid that they are missing out 
on a good time at the dormitory or frater- 
nity. But if you make up your mind to 
Study in the library and go there only when 
you really intend to study, you should find 
it a good place to get some work done. 
Although libraries on the whole are good 
Places to study, some people can and do 
Study effectively in their rooms or even on 
park benches. If you study in your room, 


make sure that your room is equipped for 
it. The best place to study is at a desk, not 
on the bed. And a clean desk is a better 
place than a desk cluttered with mementos 
and pictures. Also a desk that faces the 
wall offers a little better protection against 
distraction than does one that faces a 
window or door (sce Figure 2). 


B THE TECHNIQUE OF STUDY 


Having stressed the importance of moti 
vation and work schedule, we can now say 
more specifically how to improve study 
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Fig. 2. Study is best done at a desk, uncluttered and free of distractions. 


habits. Every student, of course, has his 
own techniques, and this to a certain ex- 
tent is a good thing. Different techniques 
are suited to different people. Nevertheless, 
there are some general rules, and it is 
worthwhile to see what they are, 

Perhaps the best set of rules is to be 
found in the Survey O3R Method. This 
grew out of an elaborate program at The 
Ohio State University that was designed to 
analyze and treat students’ academic prob- 
lems. We can rely on it as being a soundly 
tested system. It consists of five specific 
steps, labeled Survey, Question, Read, Re- 
cite, and Review, and this is why it is 
called the Survey Q3R Method. 

Survey. When most authors write text- 
books, they go to some pains to organize 


their words under various headings so that 
the headings tell readers what they may 
expect to find in each section. If you leaf 
through this book, for example, you find 
scarcely a page without such a heading. 
Many students, however, ignore the head- 
ings and try to read textbooks in the same 
way they read novels, When they do that, 
they ignore much of the author's careful 
work and flounder in a morass of informa- 
tion they are not prepared to assimilate. 
One important precept, then, is use the 
headings. They give the author's organiza- 
tion, they tell you how the material is put 
together, and they make it clear how topics 
go together and follow each other. Most 
important, they make it clear what the 
main subject of each section is going to be. 


When you finish reading a section, you 
should have located a few points that bear 
on the heading. Anything else in the sec- 
tion will be secondary or relatively unim- 
portant, The student should also pay atten- 
tion to the order of headings. Most text- 
books use two or three orders of headings. 
This one, for example, has three: center 
headings, main side headings, and side 
subheadings. To assist the reader in rec- 
ognizing casily the main side headings, we 
have used a color bar to the left of each 
such heading. 

At this point, the student who has 
noticed the heading of this section will 
realize that we have not yet come to the 
main idea, for that heading reads “Survey.” 
We told you about headings in order to 
lead up to that point, and now we come to 
it. The first thing in picking up a textbook 
is to run through the headings of the vari- 
ous chapters, for this is a way of surveying 
the book in general. In starting on a chap- 
ter, begin by surveying the various head- 
ings of sections of the chapter. In this 
Way, you learn generally what the chapter 
is about and know what to expect. It is also 
4 good idea to skim some of the sentences 
here and there in the chapter and to look 
at some of the pictures and graphs. In 
addition, if there is a summary, read it as 
part of your survey, for it will give you the 
Most important points of the chapter before 
details begin to clutter up the picture. 
All this is good advice, for several re- 
Search studies have shown that the sur- 
vey technique greatly increases a student's 
ability to comprchend and leam new ma- 
terial. 

Question. Some textbooks contain lists of 
review questions at the end of each chapter. 
(We have provided such questions in a sep- 
arate workbook designed to accompany the 
text). These questions are usually the most 
Neglected parts of the book, for students do 
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not realize their value in studying. If a book 
has them, read them and try to answer 
them. It is also valuable for the student to 
ask his own questions. Try to turn the head- 
ings of sections into questions and read the 
sections with the idea of finding the answers 
to your questions. 

Questions have several benefits. For one 
thing, they maintain interest in what is 
being read. For another, they make you 
actively participate in the learning process, 
rather than read passively. Psychological 
research clearly shows active participation 
to be a great aid in learning. Finally, ques- 
tions are ways of testing yourself to see 
what you are learning or have learned, If 
you test yourself before the instructor does, 
you do much better when faced with a 
formal examination. 

Read. The next step, of course, is to 
read—and to read carefully, Read to 
answer the questions you have asked your- 
self, Do not read passively, as you would a 
novel, but continually challenge yourself 
as you go along to make sure that you 
understand what you read, And, of course, 
read to remember. Every once in a while, 
remind yourself of your task—to under- 
stand and remember what you read. If you 
do, you will no longer voice the familiar 
complaint, “I forget what I read as soon as 
I am through.” Notice especially any words 
or phrases that are italicized. Authors use 
italics to emphasize important terms, con- 
cepts, and principles. 

Also, make sure to read everything, and 
that means tables, graphs, and other illus- 
trations, as well as the main text. Mustra- 
tions are used to emphasize important 
points in the text and to clarify them. 
Sometimes, in fact, a mere glance at an 
illustration will tell vividly what a whole 
page of the book is about, In other cases, 
illustrations convey information that can- 
not be expressed casily in words. In this 
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book, for example, we occasionally tell a 
story with pictures that are not specifically 
mentioned in the text. These are just as 
important in the reading of the book as 
are the headings, paragraphs, and sentences 
of the text. 

Recite. Recitation is one of the most 
important techniques of effective study, yet 
it is very much neglected—because it takes 
effort. When one just reads, he has the 
comfort of thinking that what is read is 
understood and remembered, which is gen- 
erally not true. To make certain that one 
understands and remembers, he should 
stop periodically and try to recall to himself 
what he has read. In other words, he should 
recite. At this point, for example, you might 
ask yourself what you have read so far in 
this chapter. Try to recall the main head- 
ings and the principal ideas under each 
heading. Can you give a synopsis of your 
reading without looking at the pages? Try 
to do it, then check yourself. See whether 
you have covered everything. If not, note 
your omissions and errors. Then a little 
later, recite again. As you read, stop at inter- 
vals to recite the substance of cach major 
section of a chapter. When you review for 
examinations, again make recitation a sub- 
stantial part of your study procedure. 

Attesting to the importance of recitation 
in learning are many laboratory studies“ on 
the relation between self-recall and forget- 
ting. We mentioned some in Chapter 5. 
These studies show that recitation is a great 
help in preventing forgetting and thus in- 
creasing remembering. It is actually worth- 
while to take time away from studying and 
to spend it on recitation, for learning is 
better when part of the study time is spent 
on recitation than when all of it is given to 
reading. In one research,” for example, peo- 
ple who spent up to 80 per cent of their 
study time on recitation did better than 
people who spent no time on recitation. 


There are at least two good reasons for 
these findings. One is that recitation serves 
to keep your attention on the task, for you 
obviously cannot daydream while you are 
trying to recall something. Another is that 
it lets you correct mistakes; it shows you 
where you are weakest and where, in a 
second reading, you can profitably spend 
the most time. 

Recitation is more useful for some sub- 
jects than it is for others. In general, it 
helps most when what you have to learn is 
disconnected and not too meaningful. If, 
for example, you have to learn a number of 
rules, items, names, laws, or formulas, then 
recitation is of great help. On the other 
hand, for meaningful, storylike material, 
such as onc finds in history or philosophy, 
recitation is somewhat less uscf:! though 
never useless, Hence you should vary how 
much you use recitation according to the 
subject you are studying. Because this book 
contains considerable factual information, 
probably one-third to onc-half the time 
spent in studying it should be spent in 
recitation. 

Review. The fifth precept in the Survey 
ОЗК technique is "review." To support 
this rule we have numerous psychological 
experiments,’ all of which show review to 
be essential to remembering most cfi- 
ciently. If, for example, you learn some 
thing perfectly but do not review it, you 
will find that a few days or even hours later 
you will remember only a small part of it. 

Here are some pointers for the best way 
of reviewing. The best times for review are 
immediately after first studying and again 
just before an examination, but it will also 
pay to have one or two reviews in between. 
The first review may be fairly brief, because 
there has been little time for forgetting, and 
it should be mainly one of recitation. The 
review just before the examination should 
also emphasize recitation, but it should bc 


much more intensive—and usually is. In- 
tervening reviews that are relatively brief 
help, and these may emphasize rereading 
somewhat more than recitation. Perhaps it 
should go without saying that reviewing 
should not be crammed into the last few 
hours before an examination. This practice 
makes the final task too hard, and it does 
not give you, at the time of examination, 
the mastery that you could have with a few 
well-spaced reviews. 


B TAKING LECTURE NOTES 


The Survey ОЗА Method applies to lec- 
tures as well as to textbooks, but not in 
every detail. Obviously, it is difficult or im- 
possible to survey a lecture in advance un- 
less the instructor does it for you—and few 
do that. The student must therefore provide 
his own organization and headings as he 
goes. It is important, however, to organize. 
Do this by trying to identify the lecturer's 
main points. Condense his paragraphs into 
simple phrases or sentences, and do this in 
words of your own phrasing. But sometimes 
this is difficult to do, and you are forced to 
take copious, unorganized notes to keep up 
with the lecture. In such circumstances, do 
not spend so much time trying to take ncat, 
well-organized notes that you lose the point 
of the lecture; almost any kind of notes is 
better than none at all. Still, the more 
Organized your notes are, the better they 
will be. 

It is hard to say how many notes you 
should take. This will vary with the lecture, 
the lecturer, and the temperament of the 
Student. Some students do their best by 
taking many notes, and others do best by 
taking relatively few. If you write easily, it 
is probably best to err on the side of taking 
too many. 

Review is even more important for lec- 
fure notes than it is for reading. Because 
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lecture notes are incomplete, a brief review 
after class usually is necessary to fill in 
omitted essentials and correct minor errors. 
Waiting too long to do that makes one for- 
get, and he may easily wind up saying, "My 
lecture notes just don't make sense." It 
will often pay to completely rewrite lecture 
notes shortly after cach lecture, both to 
provide a good review with recitation and 
to make it possible to understand your 
notes later. 

Finally, let us remind you that it is im- 
portant to keep lecture notes in a well. 
organized state. It is well to use the same 
kind of paper for all notes in one subject, 
to keep them in a notebook and not lying 
around in various places, and to number the 
pages to keep them in order. In any event, 
make sure to have a system that is good 
enough to let you find all your material 
quickly and to study it casily. 


[| TAKING EXAMINATIONS 


Having read this heading, you may say, 
“Ah, that's what I want to know—how to 
take an examination." Many of us would 
like to know how to pass examinations 
without studying, but that is a bit of magic 
no psychologist has yet produced. In fact, 
the only good general rule for taking ex- 
aminations is "Be prepared." And in prepa- 
ration, do not bank too much on guessing 
what the instructor will ask. Sometimes this 
works, but sometimes it fails. It is a far bet- 
ter policy to be prepared for any reasonable 
question that the instructor might possibly 
ask. 

Examinations divide themselves roughly 
into two classes, the objective and the essay, 
though there are several shades in between. 
You will probably want to prepare for the 
two types somewhat differently, and you 
should take them with somewhat different 
attitudes. 
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pronounce to yourself the words that you 
are reading, you are very likely to read too 
slowly. 

Even if you are not a slower-than-average 
reader, the chances are that a little practice 
will improve your reading speed enor- 
mously. Take an inventory of your reading 
habits. For example, notice your eye move- 
ments and fixations during reading. As you 
probably know, your eyes do not move con- 
tinuously while you are reading. Rather 
they move in quick jumps and rest for a 
fraction of a second at some point on the 
line you are reading (see Figure 3). It is 
during the rest period that you perceive 
what you are reading. There is no way to 
speed up the movements, and the duration 
of the rests can be speeded very little, 

Your reading speed, however, can be 
greatly improved by decreasing the number 
of rests per line. To accomplish this, it is 
necessary to expand the number of words 
perceived in one glance. By reading as fast 
as you can without losing the sense of what 
is read, you can gradually increase the words 
comprehended in a glance and thereby 
reduce the number of glances per line. The 
best way to practice fast reading is on easy 
material—magazine articles, fiction, news- 
papers, etc. If you practice rapid reading, 
keep a record of your reading rate. Count 
the number of words you can read in a one- 
minute period each day, and draw a chart 
that shows your rate of reading on succes- 
sive days of practice. You must be careful 
to check your comprehension to make sure 
that you are not sacrificing understanding 
for increased speed. If you practice reading 
carefully, you can actually increase your 
comprehension at the same time you are 
increasing your reading speed. 

It is not possible to state precisely the 
standards for fast reading, for they depend 
on the nature of the material being read. 
On nontechnical material, fast readers can 


do about 400 words a minute, while poor 
readers do only 100 words a minute. Tech- 
nical material must, of course, be read more 
slowly. For a book like this one, a standard 
of 150 to 250 words a minute is not un- 
reasonable. 

Perhaps a word of caution is necessary. 
Reading is a complicated business, and a 
haphazard approach to improving it may 
do you no good at all and possibly some 
harm. There are individuals who аге 
especially trained in the techniques of 
teaching people how to read better, and 
many colleges have them on their staffs, If 
you feel that you seriously need to improve 
your reading, it is best to get in touch with 
someone who knows something about the 
techniques of improving reading or with a 
reading clinic. If there is no one to whom 
you can go, the best thing you can do is to 
obtain one of the books listed at the end 
of this chapter and spend some time find- 
ing out how you may improve your reading 
by your own effort. 

If your vocabulary is deficient, there are 
ways to go about improving it. One is to 
get the habit of checking definitions of 
unfamiliar words. Another is to make notes 
of unfamiliar words as they turn up in 
reading and then to look at them in the 
context in which they appeared. This often 
helps establish their meanings as well as 
their preferred usage. 

The purpose of reading, of course, is to 
comprehend, but among college students 
there are wide individual differences in the 
ability to comprehend. Fortunately, it is 
possible for nearly every college student, 
within limits, to increase his comprehen 
sion. Improving one's vocabulary is опе ap- 
proach. Gearing rate of reading to the diffi 
culty of the material is another. Still another 
is to practice on easy material. If you have 
trouble comprehending a rather difficult 
book, it may help to find a much simpler 


book on the same subject and read it before 
tackling the hard one. 

Other skills. Writing and elementary 
mathematics are also skills in which stu- 
dents are frequently deficient. These skills 
are necessary in this course, in most courses 
in college, and in almost every position in 
the world in which a college student may 
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find himself. It will therefore pay to develop 
them and to correct them if they are weak. 
Many colleges, recognizing this fact, have 
standard courses to meet this need. Don't 
avoid these courses or try to get along 
without these basic skills. They are essen- 
tial to effective study now and will be essen- 
tial in almost anything you do later in life. 


UMMARY 


1. Most college students need to improve their study habits, but the 
biggest obstacle to improvement lies in not being properly motivated to 
study. If students only realized how important good study habits and good 
performance in college are to success in later life, most would try harder 
than they do. 

2. Organizing a study routine is usually the first step in improving study 
habits. The routine should include a rather definite schedule for study— 
a schedule that may be changed if necessary, but nevertheless a schedule. 

3. Experience indicates that students may carry rather heavy loads of 
academic work and outside work too if they organize their time on a 
schedule. 

4. The best place to study is the library or some similar place that is free 
of distractions. 

5. A proven technique for effective study is known as Survey O3R. It 
consists of five parts: (a) a survey of headings, summaries, and topic sen- 
tences before detailed study; (b) the formulation of questions to be 
answered in studying, taking advantage of questions the author of the 
book may have posed; (c) reading carcfully everything in the assignment, 
including tables and graphs, and doing this with an intent to remember; 
(d) reciting to oneself or other students what has been read; and then 
(e) reviewing carefully both after studying and just before an examination. 

6. Lecture notes should be taken by attempting to select the lecturer's 
main points and organizing them in the student's own words. 

7. It is important to review these notes very soon after the lecture to 
make sure they can be understood. Often it is profitable to rewrite and to 
reorganize them. 

8. It is also important to keep notes in their proper order and in onc 
place so that they may be found quickly and studied easily. 2. 

9. In taking objective examinations, questions should be d with ex- 
treme care and the easier ones answered first. In taking essay €Xaminations, 
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the student should carefully organize his answer, and allow time to rerea 
and revise it if necessary. 

10. Many students are deficient in reading skill or in vocabulary. With 
practice, both reading speed and comprehension may be improved. Where 
serious deficiencies exist, it is advisable for the student to take courses 
to seek professional help toward correcting them. 
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GLOSSARY 


This glossary defines all important terms and phrases used in the book. It 
includes both technical terms and common words used in а special or restricted 
sense in psychology. In each case, the meaning given is that used in the book. 
For other meanings or more complete definitions, one of the standard psy- 
chological dictionaries should be consulted. 


Ability. A general term referring to any knowl- 
edge, skill, or capacity that can be demon- 
strated by appropriate measurements. 

Absolute threshold. The minimum intensity of a 
stimulus that can be perceived or, in the case 
of nerve fibers, that can elicit a nervous im- 
pulse. 

Abstraction. A learning process in which an in- 
dividual learns to disregard some properties 
of objects and to respond only to certain 
properties that the objects have in common. 
It is the process through which concepts 
(q.v.) are formed. 
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Accommodation. A change in the shape of the 
lens of tlie eye that focuses the image of an 
object on the retina. It compensates for the 
distance of the object from the observer. 

Acquired fear. A learned fear, 

Acquired motive. A learned motive, 

Activity. A general term covering restlessness, 
running, exploration, and miscellaneous re- 
sponses to environmental stimuli. 

Adaptation. A change in the sensitivity of a sense 
organ due to stimulation or lack of stimula- 
tion. In general, all senses become less sensitive 
as they are stimulated and more sensitive in 
the absence of stimulation. For an example, 
see Dark adaptation. 


Adjustment. Ihe relationship that exists between 
an individual and his environment, especially 
his social environment, in the satisfaction of 
his motives. 

Adrenal glands. A pair of endocrine glands lo- 
cated on the top of the kidneys. They secrete 
the hormones adrenalin and cortin. 

Adrenalin, A hormone secreted by the adrenal 
glands. It mimics the action of the sympathetic 
system, and it is secreted in strong emotion. 

Affiliative needs. Needs to affiliate with other 
people. They include several specific needs, 
such as those for companionship and for sexual 
affiliation. 

Aggression, A general term applying to feelings 
of anger or hostility. Aggression functions as a 
motive, which is often frustrated. 

Agnosia. Inability to recognize objects and their 
meaning, usually due to damage in the brain. 

Alarm reaction. The first stage of the general 
adaptation syndrome, in which a person reacts 
vigorously to a stressful situation. 

Albedo. The percentage of light falling on a 
surface that is reflected by the surface. It is 
the important factor in brightness constancy. 

Alcoholic psychosis, A psychosis developing as a 
result of prolonged alcoholism. It is charac- 
terized by defects of memory, disorientation, 
delusions, and other symptoms similar to 
those seen in senile psychosis. 

All-or-none law. The principle that a nervous im- 
pulse is either evoked at full strength or not 
evoked at all. 

Alternation. An experimental method in which 
the subject is required to alternate responses 
in a pattern such as left-right-left-right or left. 
left-right-right. The method has been used in 
the study of thinking in animals and children. 
See also Delayed alternation, Delayed reaction. 

Amoeba. One kind of a single-celled animal. 

Amphibia. A class of vertebrates that includes 
frogs, toads, and salamanders. 

Animistic reasoning. Reasoning based on coinci- 
dences of nature. For example, if there is a 
thunderstorm on the day a boy plays hooky 
from school, then according to animistic 
reasoning, the boy's truancy caused the 
thunderstorm. 

Anomalous color defect. Color weakness in which 
a person is able to discriminate colors when 
they are vivid but is color-blind when they 
are poorly saturated. There are the same 
varieties of anomalous color defect as there 
are of color blindness (q.v.). 
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Anoxia. Lack of sufficient oxygen to maintain 
normal metabolism. 

Anxiety. A vague fear, acquired through learning 
and through stimulus generalization, often 
a consequence of frustration. 

Anxiety reactions. One of the major clas: 
psychoneurosis, characterized by ех 
chronic anxiety. 

Apes. A group of animals resembling man and 
including monkeys, gorillas, chimpanzees, and 
baboons, 

Aphasia. A language defect ordinarily due to 
damage or disease in the brain. It may be a 
sensory disorder consisting of some impairment 
in reading or understanding of speech, or it 
may be a motor disorder consisting of an im- 
pairment in the writing or speaking of lan- 
guage. 

Apparent movement. Movement that is perceived 
because the observer sees an object in suc- 
cessively different positions rather than be- 
cause the object is seen to move. For example, 
motion pictures are really rapidly presented 
stationary pictures but are perceived as mov- 
ing. 

Approach-approach conflict. Conflict in which a 
person is motivated to approach two different 
goals that are incompatible, 

Approach-avoidance conflict. Conflict in which a 
person is both attracted and repelled by the 
same goal, 

Apraxia. A memory disorder, due to brain in- 
jury, characterized by inability to remember 
the performance of skilled movements, such 
as driving a car, dressing oneself, or playing 
baseball. See also Agnosia, Aphasia. 

Aptitude. Ability to profit by training. See Scho- 
lastic aptitude, Vocational aptitude. 

Area and block sampling. A sampling procedure, 
used in surveys and public-opinion polls, in 
which the interviewer is sent to specific ad- 
dresses previously selected from a detailed 
map. See also Sampling, Survey methods, 

Arithmetic mean. One measure of central tend. 
ency, commonly called the average; computed 
by summing all the scores in a frequency distri- 
bution, then dividing by the number of scores. 
Cf. Median. 

Association area. A general term for an area of 
the cerebral cortex concerned in learning and 
memory. 

Association neuron. A neuron, usually within the 
central nervous system, which occupies a posi- 
tion between sensory and motor neurons. 


of 
sive, 
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Astigmatism. Irregularities in the shape of the 
comea or other structures of the eye trans- 
mitting light to the retina, which irregularities 
cause parts of an image projected on the 
retina to be out of focus, 

Attention. Focusing on certain aspects of current 
experience and neglecting others. Attention 
has a focus in which events are clearly per- 
ceived and a margin in which they are less 
Clearly perceived. 

Attitude. A tendency to respond either positively 
(favorably) or negatively (unfavorably) to- 
ward certain persons, objects, or situations. 

Attitude scale. A method of measuring attitudes, 
which typically consists of a set of items, each 
having a pre-established scale value, to be 
checked with favor or disfavor by the testee. 

Audience measurement. Measurement of the char- 
acteristics of the people who read a periodical 
or listen to radio and television programs; de- 
signed to assist advertisers in determining what 
and how to advertise in a particular medium. 

Audiogram. A graph representing the absolute 
threshold of hearing at different frequencies. 

Audiometer. A device for measuring the audio- 
gram, used to detect deafness. 

Auditory canal. The canal leading from the out- 
side of the head to the eardrum; also called 
the external auditory meatus, 

Auditory nerve. The nerve leading from the 
cochlea and conducting auditory impulses to 
the brain. The term is often used loosely to 
refer to the eighth cranial nerve, which con- 
tams nerve fibers for the vestibular sense as 
well as for hearing. 

Autonomic changes, Changes in heart rate, blood 
pressure, breathing, etc., controlled by im- 
pulses in the autonomic system. 

Autonomic system. A division of the nervous sys- 
tem serving the endocrine glands and the 
smooth muscles, It controls internal changes 
in the body during emotion as well as other 
functions essential to homeostasis, 

Avoidance-avoidance conflict. Conflict in which a 
person is caught between two negative goals. 
As he tries to avoid one goal, he is brought 
closer to the other, and vice versa. 


Basic motives. A set of motives that can be used 
generally to describe and compare the motives 
of different people. 


Basket nerve ending. A specialized structure at the 
toot of hairs on the body. It is regarded as a 
sense organ for pressure or touch. 

Basilar membrane. The membrane in the cochlea 
on which the organ of Corti is located, Its 
motion is important in hearing. 

Beginning spurt. The tendency for the work curve 
to be elevated briefly at the beginning of a 
period of work; opposite to warming up. 

Behavioral sciences. Ihe sciences most concerned 
with human and animal behavior. The prin- 
cipal behavioral sciences аге psychology, 
sociology, and social anthropology, but they 
also include certain aspects of history, eco- 
nomics, political science, physiology, zoology, 
and physics. 

Behaviorism. A viewpoint held early in the twen- 
tieth century by some experimental psycholo- 
gists opposed to the method of introspection, 
who proposed that psychology be limited to 
the study of observable behavior. 

Belief. The acceptance of a statement or proposi- 
tion. It does not necessarily involve an atti- 
tude, although it frequently does. 

Binaural, Pertaining to the simultaneous use of 
the two ears. 

Binocular. Pertaining to the simultancous use of 
the two eyes. 

Bizarre images, Images that are distortions or 
peculiar combinations of past experience. They 
occur in dreams and in hallucinations. 

Blind spot. The point on the retina where fibers 
leave the eyeball to form the optic nerve. 
There are no photosensitive receptors at this 
point. However, the blind spots of the two 
retinas are not on corresponding points; hence 
à person can see with one eye what he cannot 
see with the other. 

Brain. The part of the nervous system encased 
in the skull. It is the site of centers for sensory 
experience, motivation, learning, and thinking. 

Brightness. A dimension of color that refers to 
the relative degree of whiteness, grayness, oF 
blackness of the color, as distinguished from 
hue and saturation. The term is also used in 
a slightly different sense to refer to the per 
ceived intensity of a light. 

Brightness constancy. A phenomenon of percep- 
tion in which a person perceives an object as 
having the same brightness whether it be in 
bright or in dim illumination. For example, 
snow looks white in moonlight, and coal ap- 
pears black in sunlight, even though, under 
these circumstances, coal reflects more light 
than snow. 


—— 


Cafeteria feeding. A method used to study specific 
hungers. Different kinds of food are offered 
to a subject, and he chooses the ones he 
wants. 

Castration. Operative removal of the male gonads, 
used experimentally to study the effects of re- 
ducing sex hormones. Cf. Ovariectomy. 

Catatonia, A state of muscular rigidity, seen in 
certain cases of schizophrenia. In the catatonic 
state, a person may remain fixed in an absurd 
position for minutes or hours. 

Cathode-ray oscilloscope. An electrical device 
which translates a sound wave into a picture 
that may be viewed on a screen. 

Centile score. The percentage of the scores in a 
distribution that are equal to or less than the 
obtained score; sometimes called percentile 
score. The centile score is a convenient method 
of expressing a score so that its relative mean- 
ing can be understood without knowing the 
original units of measurement. 

Central nervous system. The part of the nervous 
system enclosed in the bony case of the skull 
and backbone, Cf. Peripheral nervous system. 

Central sulcus. A sulcus (q.v.) or fissure in the 
cerebral cortex dividing the frontal lobe from 
the parictal lobe. 

Cerebral cortex. A large mass of gray matter, 
which is part of the forebrain, lying in folds 
near the interior surface of the skull. 

Cerebral hemispheres. Two symmetrical halves 
Of the cerebral cortex and their associated 
Structures, 

Chemical senses. The senses of taste and smell. 

Chimpanzee. One of the higher apes; a primate. 

Choroid coat. Ihe middle layer of the wall of the 
eyeball, dark in color and opaque. It reduces 
Stray light which might otherwise enter the 
eyeball from the side and blur vision. 

Chromosomes. Colored bodies seen under the 
microscope in the nucleus of the cells of the 
body. They contain genes. 

Ciliary muscle, A muscle attached to the lens of 
the eye which thickens the lens when it con- 
tracts and flattens the lens when it relaxes. It 
controls accommodation. 

Classical conditioning. Learning that takes place 
When a conditioning stimulus is paired with 
an unconditioned stimulus. 
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Client-centored therapy. А nondirective therapy de- 
veloped by Carl Rogers, which typically is not 
so intensive or prolonged as psychoanalysis. 

Clinical methods. Methods of collecting data in 
which information is obtained about people 
who come to physicians and psychologists for 
assistance with their problems. 

Clinical psychology. A branch of psychology con- 
cerned with psychological methods of recogniz- 
ing and treating mental disorders and problems 
of adjustment. 

Closure. The tendency for gaps to be perceived as 
filled in. For example, the dotted outline of 
an object may be recognized almost as easily as 
a continued outline of it. 

Cochlea. A bony cavity, coiled like a snail shell, 
containing receptor organs for hearing, It con- 
tains three canals: vestibular, tympanic, and 
cochlear, 

Cochlear canal. One of the canals in the cochlea. 

Coefficient of correlation. A number between +1.00 
and —1.00 expressing the degree of relation- 
ship between two sets of measurements аг 
ranged in pairs, A coefficient of +1.00 (or 
—1.00) represents perfect correlation, and a 
coefficient of .00 represents no correlation at 
all. Symbol: r. 

Color blindness. A defect that makes a person un- 
able to tell the difference between two or 
more colors that most other people can easily 
distinguish. Total color blindness is very rare, 
but two-color vision occurs in one out of fif- 
teen men. There are three kinds of color 
blind: protanopes, deuteranopes, and tri 
tanopes (q.v.). 

Color solid, A three-dimensional diagram repre- 
senting the relationships of hue, saturation, 
and brightness in the perception of color, 

Compensation. A defense mechanism in which an 
individual substitutes one activity for another 
in an attempt to satisfy frustrated motives. 
It usually implies failure or loss of self-esteem 
in one activity and the compensation of this 
loss by efforts in some other realm of endeavor, 

Complementary colors. Pairs of hues that, when 
mixed in proper portions, are seen as gray. 

Compulsion. An irrational, useless act that con 
stantly intrudes into a person's behavior; seen 
in psychasthenia. 

Concept. The name of a class of objects or of 
some property that objects have in common 

Conditioning. A general term referring to the 
learning of some particular response. See also 
Classical conditioning. 
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Conditioning stimulus. The stimulus that is origi- 
nally ineffective but that, after pairing with an 
unconditioned stimulus, evokes the condi- 
tioned response. See also Classical condition- 
ing. 

Conduction deafness. Deafness due to an impair- 
ment of the conduction of sounds to the 
cochlea. 

Cone. A photosensitive receptor in the retina, 
Shaped like a cone and most sensitive under 
daytime conditions of seeing. Cones are closely 
packed in the fovea and are the important 
receptors in color vision. 

Conflict of motives. See motivational conflict. 

Continuation. The tendency to perceive objects 
as forming a line, curve, or other continuous 
pattern. See also grouping. 

Contour. The line of demarcation perceived by 
an observer whenever there is a marked differ- 
ence between the brightness or color in one 
place and that in an adjoining region. 

Contrast. A marked difference in stimulation, as 
between light and dark, silence and noise, 
and hot and cold; also, more specifically, the 
difference in brightness between an object and 
its immediate surround. 

Control. The group or condition in an experiment 
that is similar in all respects to the experi- 
mental group or condition except that it does 
not include the experimental variable. For ex- 
ample, in an experiment on the effects of 
caffeine, the experimental group receives caf- 
feine pills, while the control group is given a 
similar pill containing no caffeine. 

Controlled sampling. Selecting a sample according 
to some plan that provides for certain numbers 
of people in each category according to their 
incidence in the population sampled. 

Convergence. Turning the eyes inward toward 
the nose as objects are brought closer to the 
eyes. 

Cornea. Ihe outermost, transparent layer of the 
front of the eye. 

Correlation. See Coefficient of correlation. 

Cortex. A rind or covering. See Cerebral cortex, 
Cortical, Cortin. 

Cortical. Pertaining to a cortex; usually refers to 
the cerebral cortex but can also refer to the 
cortex of other structures, e.g., the adrenal 
gland. 

Cortin. A general term for the hormones secreted 
by the cortical part of the adrenal glands. It 
governs, among other things, levels of sodium 
and water in the internal environment. 


Counseling. The giving of advice and assistance 
to individuals with vocational or personal 
problems. It often involves some psychother- 
apy. 

Cranial nerves. The nerves serving the brain, 
There are twelve cranial nerves, some sensory, 
some motor, and some of mixed function, 

Cretinism. A physical disorder caused by insuffi- 
cient thyroxin in infancy and childhood, It 
results in dwarfism and feeble-mindedness, but 
it can be alleviated or cured by feeding thy- 
Toxin. 

Criterion. In the evaluation of tests, the job or 
performance that a test is supposed to pre- 
dict; in learning, the level of performance con- 
sidered to represent relatively complete learn- 
ing. 

Critical incidents. A technique of making a job 
analysis by compiling instances that are critical 
for doing the job satisfactorily, a nguished 
from those representing work that can be done 
by almost anybody and are not important in 
determining whether a job is done satisfacto- 
rily. 

cue- producing response, A response wuch serves 
as a kinesthetic stimulus for another response. 
It may be either an observable response or 
an implicit response. 

Culture. The customs, habits, and traditions that 
characterize a people or a social group, It in- 
cludes the attitudes and beliefs that the group 
has about important aspects of its life. 


Dark adaptation. The increase in sensitivity of 
the eye that takes place when the суе is al- 
lowed to remain in the dark. 

Deaf mute. A person who is completely deaf and 
consequently unable to talk, Such a person, 
however, ordinarily can be taught how to 
talk. 

Decibel. The unit of measurement used to express 
the intensity of a sound. It is a relative meas- 
ure which has meaning only when some refer- 
ence level is given. It is one tenth of a bel, 
which is the logarithm of the ratio of two 
sounds having intensities of 10 to 1. The 
teference level ordinarily employed in hearing 
is 0.0002 dyne per square centimeter. 

Decorticate. Lacking the cerebral cortex. 


Deep senses. "hc kinesthetic sense, vestibular 
sense, and organic sense. 

Defense mechanism. A reaction to frustration that 
defends the person against anxiety and serves 
to disguise his motives, so that he deceives 
himself about his real motives and goals. For 
examples, see Reaction formation, Displace- 
ment, Repression. 

Delayed alternation. A variation on the alterna- 
tion method in which a subject is required 
to wait for an interval between each response 
in a series of alternations. See also Alternation, 
Delayed reaction, 

Dolayed reaction. A type of experiment in which 
a subject is shown the correct stimulus along 
with incorrect stimuli but must wait for an 
interval before having an opportunity to make 
the correct choice. This kind of experiment 
has been used to study thinking in animals 
and children, 

Delusion. A groundless, irrational belief ог 
thought, usually of grandeur or of persecution. 
It is characteristic of paranoia. 

Dependency need. The need to depend on other 
people for advice, counsel, and moral support. 

Dependent variable. The variable that changes as 
а result of changes in the independent variable, 
For example, if the number of errors made 
in typing increases as the environmental tem- 
perature. becomes hotter, errors in typing are 
the dependent variable, 

Depth perception. Perception of the relative dis- 
tance of objects from the observer. 

Descriptive statistics. Statistical measures that sum- 
marize the characteristics of a frequency dis- 
tribution or the relationship between two or 
more distributions. Cf. Interpretative statistics, 

Desensitization. A method used in psychotherapy 
to enable a person to be comfortable in situa- 
tions in which he has previously been highly 
anxious. It consists of having the person de- 
liberately face anxiety-arousing situations and 
thereby gradually extinguish his emotional re- 
sponse to them. 

Deuteranope, A partially color-blind person who 
is unable to distinguish red and green. Cf. 
Protanope. 

Deviation score. The difference between the score 
obtained and the mean of the distribution that 
includes the obtained score, Symbol: x. 

Differential reinforcement. Reinforcement of one 
stimulus but not of another. Such reinforce- 
ment is used experimentally to establish a dis- 
crimination, See also Discriminative learning. 
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Differential threshold. The smallest difference in a 
stimulus that can be perceived. 

Directive therapy. Therapy in which the therapist 
prescribes remedies and courses of action much 
as a physician prescribes medicine. It was used 
extensively in the early history of psychother- 
apy but is not so common at present. 

Discriminative learning. Learning to respond posi- 
tively to one stimulus and negatively to an- 
other. 

Displacement, The disguising of the goal of a 
motive by substituting another in place of it. 

Distribution, See Frequency distribution. 

Dominant gene. A gene whose hereditary charac- 
teristics are observable in the individual who 
has the gene, Cf. Recessive gene. 

Drive. A term implying an impetus to behavior 
or active striving; often used synonymously 
with need. 

Dynamic range, In sound and hearing, the total 
range of intensities of sound emitted by a 
loudspeaker or a human voice, 


Educational psychology. ^ ficld of specialization 
concerned with psychological aspects of teach- 
ing and of formal learning processes in school. 

Ego. In psychoanalysis, a term referring to the 
self and to ways of behaving and thinking 
realistically. The ego delays the satisfaction of 
motives, when necessary, and directs motives 
into socially acceptable channels, 

Eidetic imagery. Extremely detailed imagery; а sort 
of projection of an image on a mental screen. 
Such imagery is more common in children 
than in adults and is found in some individuals 
more than others. 

Electromagnetic radiation. A general term referring 
to a variety of physical changes in the environ- 
ment, including light, radio waves, X rays, 
and cosmic rays, It travels at approximately 
186,000 miles per second and can be specified 
in terms of either wavelength or frequency of 
vibrations, 

Embryo. A young organism in the carly stages of 
development. In man, it refers to the period 
from shortly after conception until two months 
later. Cf. Fetus. 

Empirical. Founded on experiments, surveys, and 
proven facts, as distinguished from that which 
is asserted by argument, reasoning, or opinion, 
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Endocrine glands. Glands that secrete substances 
called hormones directly into the blood. ‘The 
thyroid gland is an example. Cf. Exocrine 
glands. 

End spurt. A tendency to give a final spurt of 
effort at the end of a period of work. It is a 
factor in the shape of the work curve. 

Engineering psychology. See Human engineering, 

Enzyme, An organic catalyst regulating particular 
chemical steps in metabolism. 

Exhaustion. The third stage of the general adapta- 
tion syndrome, in which a person is no longer 
able to endure stress. 

Exocrine glands. Glands that secrete through 
ducts into cavities of the body. The salivary 
glands are an example. 

Experimental method. A scientific method in which 
conditions that are likely to affect a result are 
controlled by the experimenter. It involves 
dependent and independent variables. 

Expressive disorder. A general term for any dis- 
order, usually caused by brain damage, in 
which a person does not know how to do 
things, including talking, that were once fa- 
miliar to him. Cf. Receptive disorder. 

Extension reflex. A reflex in which a limb is 
straightened, Cf. Flexion reflex. 

Extensional meaning. Meaning that can be estab- 
lished by pointing to objects or events; some- 
times called ostensive meaning; distinguished 
from intentional meaning. 

External auditory meatus. See Auditory canal. 

Extinction. The procedure of presenting the con- 
ditioning stimulus without reinforcement to 
an organism previously conditioned; also the 
diminution of a conditioned response result- 
ing from this procedure. See also Primary rein- 
forcement, 

Extinction curve. A graph of the diminution of 
previously learned responses during the course 
of extinction. (..). 


Face validity. The appearance of validity (q.v.) 
in a test because of the similarity of the test 
to the job to be performed. Face validity is 
not, however, necessarily true validity. Tests 
should always be examined with validating 
procedures to determine whether they are, in 
fact, valid. 


Factor analysis. A general statistical method, in- 
volving coefficients of correlation, that isolates 
a few common factors in a large number of 
tests, ratings, or other measuremen 

Familial feeble-mindedness. See Prima 
mindedness. 

Fantasy. Daydreaming and imagining a world 
of one's own, often used as a defense mecha- 
nism. Carried to the extreme, fantasy is char- 
acteristic of schizophrenia. 

Fatigue. A general term referring to the effects 
of prolonged work or lack of sleep, probably 
best defined as a feeling of being tired Fatigue, 
however, is often reflected in a decrement in 
performance. 

Feeble-mindedness. A general term applying to the 
condition of individuals who are both mentally 
deficient and retarded in social and occupa- 
tional skills. See also Mental deficiency. 

Fetus. A young organism in the later stages of 
prenatal development. In man, it refers to the 
period from two months after conception until 
birth. Cf, Embryo, 

Figure-ground perception. Perception of objects or 
events as standing out clearly from а back: 
ground. For example, pictures hang on walls, 
words are on a page, and an automobile travels 
on a road, 

Fissure. See Sulcus. 

Flexion reflex. A reflex in which a limb is bent. Cf. 
Extension reflex, 

Fluency. The amount of language or the number 
of words that a person can produce in any 
given time. It is one of the factors measured 
in intelligence tests. 

Folkways. Conventions and habitual behavior 
that serve to perpetuate social values. 

Forced choice. A method developed relatively re- 
cently for evaluating the effectiveness of a 
worker by forcing an informed judge to choose 
one phrase as more or less descriptive of the 
worker than another phrase. 

Forebrain. Ihe most forward of three divisions 
of the brain. In man and higher animals, it 
is the most highly developed part of the brain. 
It includes the cerebral cortex, thalamus, and 
hypothalamus. 

Forgetting. A partial or total loss of retention of 
material previously learned, 

Formal-discipline theory. See Mental-faculty theory. 

Formal group. A social group that has a relatively 
permanent structure of positions, jobs, and 
roles. 


у feeble- 


Fourier analysis. The analysis of a complex tone 
into sine-wave components, each specified in 
terms of frequency and intensity. 

Fovea. A central region of the retina where cones 
are closely packed together and visual acuity 
is at its best. Ihe fovea is the part of the retina 
that is used when one looks directly at an ob- 
ject. 

Fraternal twins. Twins who develop from two 
different fertilized eggs (ova) and who con- 
sequently may be as different in hereditary 
characteristics as ordinary brothers and sisters. 
Cf. Identical twins. 

Free association. The technique of requiring a 
patient in psychotherapy to say whatever 
comes to his mind regardless of how irrelevant 
or objectionable it may seem. 

Free nerve endings. Nerve endings that are not 
associated with any special structures, They 
are found in the skin, blood vessels, and many 
parts of the body. They are regarded as sense 
organs for pain and probably also for pres- 
sure, 

Frequency, One of the dimensions of vibrational 
stimuli, such as light or sound, It is most often 
used with sound and is stated in number of 
cycles per second, which is the number of al- 
ternations in air pressure per second, It is a 
physical measure of a sound wave as dis- 
tinguished from the psychological attribute 
pitch, 

Frequency composition. The composition of com- 
plex tones as specified by Fourier analysis. 
Frequency distribution. A sct of measurements ar- 
ranged from lowest to highest (or highest to 
lowest) and accompanied by a count (fre- 
quency) of the number of times each measure- 

ment or class of measurements occurs. 

Frequency polygon. A frequency distribution rep- 
resented by plotting a point on a graph for 
cach frequency of each score, or class of scores, 
and connecting the points with straight lines. 

Frontal association area. Part of the frontal lobe 
lying in front of the motor and premotor areas; 
also called prefrontal arca. It functions in at- 
tention, planning, and expressive aspects of 
memory. 

Frontal lobe. The part of the cerebral cortex lying 
in front of the central sulcus. It contains areas 
involved in motor functions, attention, and 
planning behavior. 

Frustration. The thwarting of motivated behavior 
directed at a goal. 
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Frustration tolerance. Ability to tolerate frustration 
and its accompanying anxiety. It is characteris. 
tic of well-adjusted people and is something 
to be leamed in achieving mental health. 

Functional autonomy. The ability of certain mo- 
tives to continue functioning without further 
reinforcement of the conditions under which 
they were learned. See also Learned goal. 

Functionalism. A viewpoint taking the middle 
course among introspectionism, behaviorism, 
and gestalt psychology. Functionalists pro: 
posed that all activities serving some function, 
including both behavior and experience, be 
studied by psychologists. 

Functional psychosis. A psychosis that has no 
known organic basis in damage or disease of 
the brain. Cf. Organic psychosis, 

Fundamental, In hearing, the lowest frequency 
in a complex tone. 


Galvanic skin response, A change in the electrical 
resistance of the skin, occurring in emotion 
and in certain other conditions, 

Ganglion. A collection of the cell bodies of neu- 
rons. 

General adaptation syndrome. А sequence of phys- 
iological reactions to prolonged physical or 
emotional stress; consists of three stages: the 
alarm reaction, resistance to stress, and ex 
haustion. 

Generalization, The phenomenon of an organism's 
responding to all situations similar to one in 
which it has been conditioned, for example, 
giving a galvanic skin response to high-pitched 
tones when one has been conditioned with 
electric shocks to respond to low-pitched tones. 
See also Stimulus generalization, 

Genes. The essential clements in the transmission 
of hereditary characteristics, carried in chro- 
mosomes. See also Dominant gene, Recessive 
gene, 

Gestalt psychology. A viewpoint, developed by 
German psychologists, that considered intro- 
spectionism and behaviorism too atomistic 
and emphasized the importance of configura- 
tion and insight in perception. 

Gland. An organ that secretes. There are two 
general types: endocrine and exocrine glands. 
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Glutamic acid. An acid believed to be concemed 
in metabolism of the nervous system. It has 
been used without success to improve intelli- 
gence. 

Goal. The place, condition, or object that satis- 
fies a motive. 

Golgi tendon organs. Receptors located in tendons 
that are activated when the muscle to which 
the tendon is attached contracts, thereby put- 
ting tension on the tendon. 

Gonads. The sex glands, which are the testicles 
in the male and the ovaries in the female. 
They determine secondary sex characteristics 
such as growth of the breasts, beginning of 
menstruation, growth of the beard, and change 
of the voice. They are also involved in sexual 
motivation. 

Gradient. In the study of motivational conflict, 
the increasing strength of a goal, the nearer 
one is to the goal. Other things being equal, 
the avoidance gradient for negative goals is 
steeper than the approach gradient for positive 
goals, 

Gray matter. Nervous tissue without any covering. 
It usually consists of cell bodies of neurons, 
Cf. White matter. 

Grouping. The tendency to perceive objects in 
groups rather than as isolated elements. Group- 
ing is determined by such factors as nearness, 
similarity, symmetry, and continuation of ob- 
jects. 

Group test. A test that may be administered to a 
group of people at one time. 

Group therapy. A specialized technique of psy- 
chotherapy, consisting of a group of patients 
discussing their personal problems under the 
guidance of a therapist. 

Growth hormone. A hormone secreted by the pitui- 
tary gland and controlling the general rate 
of growth of the body. 

Gyrus. A ridge in the cerebral cortex of the brain. 
Cf. Sulcus. 


Hallucination. An image that is regarded by the 
person as real sensory experience. Hallucina- 
tions are diagnostic of certain mental disorders 
such as schizophrenia. 


Harmonics, Components of complex tones that 
are multiples of the fundamental frequency, 

Hebephrenia. A state characterized by childishness 
and regressive behavior, seen in some cases of 
schizophrenia. The hebephrenic person may 
behave in almost every way as though he were 
a small child. 

Hindbrain. The third of three divisions of the 
brain. It includes the medulla, which is a vital 
center for breathing, heartbeat, ctc., and the 
cerebellum, which is a center for motor co- 
ordination. It also contains pathways passing 
between the spinal cord and other parts of 
the brain. Cf. Forebrain, Midbrain. 

Histogram, A frequency distribution represented 
by erecting bars whose heights vary with the 
frequencies of the scores or classes of scores. 

Homeostasis. The tendency of the body to main- 
tain a balance among internal physiological 
conditions such as temperature, sugar, air, 
and salt. 

Hormones. Secretions of endocrine glands that 
help or hinder certain chemical steps in the 
body without directly supplying the energy 
for them. 

Hostility. See Aggression. 

Hue. The aspect of a color that is determined by 
the dominant wavelength and that enables us 
to discriminate blue from red, red from yellow, 
and so on, as distinguished from brightness 
and saturation. 

Human engineering. In psychological usage, the 
field of specialization concerned with the design 
of equipment and of tasks individuals perform 
in the operation of equipment. It is sometimes 
called engineering psychology. 

Hunger. A drive stemming from a physiological 
need for food. Д 
Hypnosis. А trancelike state resembling sleep in 
which a person is extremely susceptible to the 

suggestion of the hypnotist. 

Hypochondriasis. A neurotic reaction in which a 
person is excessively concerned with his physi- 
cal welfare or constantly complaining of minor 
ailments, seen in anxiety reactions. 

Hypomania. A disturbance characterized by ela- 
tion and excitement without any clear reason 
for them. See also Manic. depressive psychosis. 

Hypothalamus. A region in the floor of the brain 
just above the throat that is part of the fore- 
brain. It contains centers for the regulation 
of sleep, temperature, thirst, hunger, and emo- 
tion. 


Hysteria, Neurotic behavior in which motiva- 
tional conflict has been converted into physical 
symptoms. The hysterical person appears to 
have various ailments, such as headaches or 
paralysis, that have no physical basis. 


Id. In psychoanalytic theory, the aspect of per- 
sonality concerned with instinctual reactions 
for satisfying motives. The id seeks immediate 
gratification of motives with little regard for 
the consequences or for the realities of life. 

Identical twins. Twins who develop from the same 
fertilized egg (ovum). They have exactly the 
same kinds of chromosomes and genes and 
hence have the same hereditary characteristics. 
Cf. Fraternal twins. 

Ideological group. A group whose principal pur- 
pose is to effect some social change. 

Idiot, A person with an intelligence quotient of 
20 or less, 

Illusion, A perception that does not agree with 
other, more trustworthy perceptions. 

Image. A representation in the brain of sensory 
experience, Images are involved in thinking. 
Imageless thought, Thought occurring without the 
presence of images. The phrase refers particu- 
larly to a theory of the nature of thinking en- 
tertained by a group of German psychologists 

about 1900, 

Imbecile. A person with an intelligence quotient 
between 20 and 50. 

Imitation. Copying the behavior of another. 

Implicit response. A minute muscle movement or- 
dinarily detectable only by special electrical or 
mechanical recording methods. Implicit re- 
Sponses are miniatures of large, observable 
movements, acquired in previous learning and 
involved in thinking. 

Imprinting. Very rapid learning that takes place 
in some animals, notably birds, at a certain 
early stage of development. 

Impulse. Sometimes used in psychoanalysis to re- 
fer to motive, but usually refers to the nervous 
impulse. 

Incentive. A term approximately synonymous with 
goal, but implying the manipulation of a goal 
to motivate the individual. Money, for exam- 
ple, is used as an incentive to motivate people 
to work. 
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Incidental learning. Learning without an incentive 
and without reinforcement. See also Latent 
learning, 

Independent variable, The variable that may be 
selected or changed by the experimenter and 
is responsible for changes in the dependent 
variable. For example, if errors made in typing 
depend on environmental temperature, tem: 
perature is the independent variable, 

Individual psychograph. A profile of an individ- 
ual’s traits and abilities. It may be compared 
with a job psychograph to determine whether 
the individual is fitted for a particular job. 

Individual test, A test that can be given to only 
one individual at a time, eg, the Stanford- 
Binet intelligence test. 

Industrial psychology. A field of specialization con- 
cemed with methods of selecting, training, 
counseling, and supervising personnel in busi- 
ness and industry. It sometimes includes prob. 
lems of increasing efficiency in work and of 
redesigning machines to suit better the capaci- 
ties of the worker, See also Human engi- 
neering. 

Informal group. A social group having no formal 
or permanent structure and consisting of peo- 
ple who happen to be assembled together at a 
particular time, Sometimes, however, the 
members of a formal group (e.g., the employ- 
ces of a company) may constitute an informal 
group that is different from the one prescribed 
by the formal structure of the organization, 

Inner ear. See Cochlea, Vestibular sense, 

Insight. In learning and problem solving, the rela- 
tively sudden solution of a problem; in psycho- 
therapy, the understanding of one's own mo- 
tives and their origins, 

Insight therapy, Treatment of a personality dis- 
order by attempting to uncover the deep 
causes of the patient's difficulty and to help 
him rid himself of his defense mechanisms, It 
represents an attempt to guide the patient in 
self-understanding of his motives and his re- 
sources for satisfying them. Sometimes it is 
called uncovering therapy. 

Instinetive. Pertaining to complex, unlearned pat- 
terns of behavior motivated by a physiological 
drive. 

Instinctive behavior. A complex pattern consisting 
of reflexes, taxes, and instinctive movements. 

Institutional ways. The laws of a society used to 
enforce social values considered essential to 
the society's way of life. 
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Instrumental behavior, Behavior that typically ac 
complishes a purpose, usually the satisfaction 
of a need, eg, working for a living. 

„ Learning to make a re. 
sponse that is instrumental in satisfying a 
need. It is sometimes referred to as instrumen- 
tal conditioning. 

шут, ачи . A general term covering а person's 
abilities on a wide range of tasks involving 
vocabulary, numbers, problem solving, con- 
cepts, and so on. As measured by a standard- 


ized intelligence test, it involves sev- 
eral specific abilities, special emphasis on 
verbal abilities. 
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Introspection. A method of 
mentation in which a subject is 
some stimulus, such as a 
asked to give a detailed report 
tions; seldom used at the presen! 

Introspectionism. A viewpoint, held 
twentieth century, of onc group of experimen- 
tal psychologists who employed the method of 
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refers to a personality or interest test. 


tavertebretes. In gencral, animals that ate mot 
vertebrates, such as worms, shellfish, insects, 
and other animals without segmented back 


bones, 

tnvolutional melancholia, An organic psychosis, 
often transitory, whose chief symptoms are de 
pression, a frivolous regression to the clothes 
and manners of younger days, and somewhat 
paranoid accusations against one’s friends and 


even oneself. It is seen most frequently iu 
women undergoing menopause. 
intelligence quotient. 


40. See 1. 

tris. The set of muscles, controlled by the аш 
tonomic system, that varies the amount of 
light admitted to the eve by narrowing on en 
larging the . It gives the сус its distinctive 
color, such as blue or brown, 


process of finding out what cow 
stitutes а particular job, It is carried out with 
a variety of different methods according to the 
type of job being analyzcd. 


poles to the brain when mules are CO" 
tracted or stretched. 
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Maternal behavior, Behavior concerned with giv- 
ing birth to young, nursing them, and caring 
for them, Maternal behavior in animals pre- 
sents many examples of truly instinctive be- 
havior, 

Maturation. "The completion of developmental 
processes in the body, Maturation is governed 
both by heredity and by environmental condi- 
tions. 

Maze. A device used in animal and human leam- 
ing experiments that has blind alleys and a 
correct path. It presents the subject with the 
task of taking a path through it without enter- 
ing any blind alleys. 

Mean. See Arithmetic mean. 

Mechanical-ability test. A vocational-aptitude test 
for predicting success in jobs requiring me- 
chanical ability, 

Median. The middle score in a frequency distribu- 
tion when all scores are ranked from highest 
to lowest (or lowest to highest). It is one 
measure of central tendency. 

Meissner corpuscle. A specialized structure in the 
skin regarded as a sense organ for pressure or 
touch. 

Mental age, The age at which the average child 
passes tests equivalent in difficulty to those 
passed by a child to which a mental age is 
assigned. It is a relative measure of mental 
growth. For example, if a child with a chrono- 
logical age of 5 does as well on an intelligence 
test as the average child of 7, his mental age is 
7. See also Intelligence quotient. 

Mental deficiency. The condition of individuals 
who have an IQ of less than 70. There are 
three grades of mental deficiency: morons, im- 
beciles, and idiots (q.v.). 

Mental disorder. A general term referring to the 
mote severe personality disorders, usually im- 
plying a psychosis, rather than a neurosis, 
though its usage is not hard and fast. It means 
about the same thing as mental illness. 

Mental-faculty theory. The theory that formal edu- 
cation generally develops mental faculties so 
that a person is better able to solve all sorts 
of problems. The theory is sometimes called 
formal-discipline theory or the doctrine of for- 
mal discipline. 

Mental health. A general term referring to per- 
sonal adjustments that are satisfying and rela- 
tively free of neurotic and psychotic symptoms. 

Mental hygiene. A general term, similar in mean- 
ing to mental health, which refers to the main- 
tenance of satisfying personal adjustments. 

Mental illness. See Mental disorder. 


Metabolism. A general term referring to ch 
processes in the cells of the body. It inch 
the assimilation of food, the storing of energy, 
the utilization of energy, the repairing of tige 
sues, and the disposition of cellular wastes. 

Meter. A unit of length in the metric system; 
39.37 inches. 

Method of rating. A method that requires a person 
to assign numbers on a scale, or adjectives, to 
indicate preferences, judgments, or opinions. 
See also Rating. 

Midbrain. The middle of three divisions of the 
brain. It contains reflex centers for hearing 
and vision, pathways to and from the fore- 
brain, and several other centers. 

Middle ear. A bony cavity containing ossicles 
which link the eardrum to the cochlea. 

Millimieron. A unit of measurement used with 
light and other electromagnetic radiations, It 
is usually abbreviated my. Milli- means one 
thousandth, and micron means one millionth 
of a meter. 

Mode of adjustment. The charact istic way im 
which an individual attempts to satisfy his 
motives, 

Mongoloid. А type of fecble-minded individual 
characterized by mongolian facial features; not 
hereditary, Mongolism is believed to be due to 
insufficient oxygen or to a similar condition 
affecting metabolism in the early stages of pre- 
natal development. 

Monocular. Pertaining to the use of only one eye 
Cf. Binocular. 

Mores. Customs that enforce social values having 
ethical or moral significance. Violation of 
mores brings strong social disapproval. 

Moron. A feeble-minded person with an intelli- 
gence quotient of 50 to 70. 

Motivation. A general term referring to behavior 
instigated by needs and directed toward goals. 

Motivational conflict. A conflict between two Of 
more motives resulting in the frustration of # 
motive. Most motivational conflict involves ac 
quired motives. A 

Motive. A term implying a need and the direction 
of behavior toward a goal; often used synony 
mously with need or drive. Д 

Motor area. An arca of the cerebral cortex lying 
just in front of the central sulcus, It is com 
сетей in the execution of skilled movements. 
Damage to the area, if sufficiently great, pro 
duces paralysis. 1 

Motor neuron. A neuron conveying impulses away 
from the central nervous system toward 2 
muscle or gland. 


Munsell system, A system of denoting colors in 
steps of hue, saturation, and brightness that 
are equidistant in terms of ability to discrimi- 
nate them, 


Notionalism. A set of attitudes, held by numbers 
of people, that are prejudicial to foreigners 
and other countries. It includes a feeling that 
one’s own country is superior in manners, 
morals, and way of life to other countries, 

Natural observation. The observation of events as 
they occur in nature or in the course of human 
affairs without exercising experimental controls 
and without using methods of systematic sam- 
pling. 

Need. See Physiological needs, Social needs, 

Negative acceleration. The characteristic of a 
curve that is steep at its beginning but be- 
comes increasingly flatter as it approaches its 
end. Learning curves are typically of this shape. 

Negative transfer, Slower leaming in one situa- 
tion because of previous leaming in another 
situation. It is due to incompatible responses 
being required in the two situations, 

Nerve, A bundle of nerve fibers, 

Nerve deafness, Deafness due to an impairment 
of the sense organs or of the nerves concemed 
in hearing. It is also called perception deafness 
or perceptual deafness. 

Nerve fiber, An axon or a dendrite of a neuron. 
It conducts nervous impulses. 

Nervous impulse, An clectrical change in the mem- 
brane of a nerve fiber that is propagated along 
the length of the fiber. It is the basic message 
unit of the nervous system and obeys an all-or- 
none law, 

Nervous system. The brain, spinal cord, and 
nerves serving the various sense organs, endo- 
crine glands, and muscles of the body. 

Nevrasthenia, A neurotic reaction in which the 
person complains of general nervousness, fa- 
tigue and insomnia; often accompanied by de- 
Pression, feelings of inadequacy, and inability 
to work, 

Neuron. The cell that is the basic unit of the 
nervous system. It conducts nervous impulses 
and consists of dendrite(s), cell body, and 
ахоп. 

Neurosis. See Psychoncurosis. 
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Nominal scole. A scale in which numbers are as- 
signed to objects or persons only to distinguish 
those that are alike from those that ate differ- 
ent, €.g., postal zone numbers, ‘The numbers 
of a nominal scale may not be used additively, 

Nondirective therapy, Psychotherapy in which the 
patient is dominant and given the greatest 
possible opportunity to express himself. ‘The 
method is based on the principle that the pa- 
tient must leam how to solve his own prob: 
lems and cannot have them solved for him by 
the therapist. 

Nonsense syllable, A syllable, usually of three let- 
ters, constructed so as to resemble meaningful 
English as little as possible, Nonsense syllables 
are used in leaming experiments аз material 
that is unfamiliar to the subject. 

Normal curve, A bell-shaped frequency distribu- 
tion, also called the normal probability curve, 
which is an ideal approximated by many dis- 
tributions obtained in psychology and biologi 
cal sciences, It can be derived mathematically 
from the laws of chance, 

Norms. An average ог standard, or a distribution 
of measurements, obtained from a large num- 
ber of people. It permits the comparison of an 
individual score with the scores of comparable 
individuals. 

Nucleus, A collection of cell bodies of neurons 
within the central nervous system; also a strüc- 
ture within the neuron containing chromo: 
somes. Plural: nuclei. 


Obsession. A foolish or groundless idea that con- 
stantly intrudes into a person's thoughts; seen 
in psychasthenia. Cf. Compulsion, 

Occipital lobe. The part of the cerebral cortex ly- 
ing at the back of the head. It contains the 
highest centers for vision, 

Olfactorium. A specially designed room free of all 
odors except those introduced in measured 
quantities by an experimenter. It is used in the 
study of smell. 

Ommatidie, Elements of the complex eye of the 
insect and certain other invertebrates, Each 
element is a complete structure capable of 
responding to light, even when other element: 
are destroyed or covered. 

Open-end question. The type of question that al. 
lows a respondent to answer in his own words 
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Opinion. The aceptance of a statement accom- 
panied by an attitude pro or con. It has char- 
acteristics of both attitudes and beliefs. 

Optic nerve. The nerve formed by axons of the 
ganglion cells of the retina. It leaves the eye at 
the blind spot and ends in relay centers in the 
thalamus. 

Order of skill. A type of motor ability, such as 
control of neck muscles, control of trunk and 
upper limb muscles, etc., observed in the de- 
velopment of infants. 

Ordinal scale. A scale in which numbers аге as- 
signed to objects or persons so as to rank them 
in order according to some quality or magni- 
tude, e.g., ranking students 1, 2, 3, etc., ac- 
cording to their grades. 

Organ of Corti, The organ containing receptors 
for hearing, located on the basilar membrane 
which separates the vestibular and tympanic 
canals of the cochlea. 

Organic psychosis. A psychosis known to be 
caused or aggravated by some damage or dis- 
ease in the brain, Cf. Functional psychosis. 

Organic senses. Sense organs located in the in- 
ternal organs of the body, such as receptors 
for cold and warmth in the stomach. 

Ossicles. Three bones in the middle car, through 
which sound is conducted from the eardrum 
to the oval window of the cochlea. 

Otolith organs. Sense organs found in chambers 
near the cochlea, They are sensitive to gravity 
and to the position of the head; they are part 
of the vestibular sense, 

Oval window. The entrance to the cochlea 
through which sound vibrations pass from the 
ossicles of the middle ear to the canals of the 
cochlea, 

Ovariectomy. Operative removal of the female 
ovaries, used experimentally to study the effect 
on behavior of a reduction in sex hormones. 
Cf. Castration, 

Ovum. The cell formed in the ovary of the female 
which, when fertilized by the sperm of the 


male, may develop into a new individual. 
Plural: ova, 


Pacinian corpuscle. A specialized structure serving 
as a receptor for pressure, located below the 
skin, in joints, and other deep parts of the 
body. 


Paired-associate learning. Learning in which the 
subject must respond with one word or syllable 
when presented with another word or syllable. 

Paired comparisons. A method of measurement in 
which things or people are taken two at a time 
and a judgment is made as to which is greater 
than the other, better than the other, etc. 

Pancreas. An endocrine gland, located along the 
lower wall of the stomach, which secretes the 
hormone insulin. This hormone is concemed 
in the control of blood-sugar level. 

Parallel bars. A test object used in measurements: 
of visual acuity in place of the letters of the 
familiar eye chart. 

Paramecium. A single-celled animal shaped like a 
slipper. 

Paranoia. A personality disorder marked by ex 
treme suspiciousness of the motives of others, 
often taking the form of elaborate beliefs that 
they are plotting against the person. 


Parasympathetic system. A subdivision of the au. 


tonomic system that generally functions to 
conserve the resources of the body. It acts 
antagonistically to the sympathetic system. 

Parathyroid glands. Two pairs of endocrine glands 
located on the thyroid glands of the neck. 
‘They secrete hormones concerned in the regu- 
lation of calcium and phosphorus levels in the 
body. 

Parietal lobe. The part of the-cerebral cortex ly- 
ing immediately behind the central sulcus. It 
contains areas involved in somesthesis and 
somesthetic memory. 

Partial reinforcement. Reinforcement of some pro- 
portion of unconditioned responses (in condi- 
tioning) or of instrumental responses (in in- 
strumental learning). 

Perception. A general term referring to the awate- 
ness of objects, qualities, or events stimulating 
the sense organs. 

Perceptual constancy. A general term referring HO 
the tendency of objects to be perceived in the 
same way despite wide variations in the man- 
ner of viewing them. For examples, see Bright- 
ness constancy, Shape constancy, Size con- 
stancy. 

Peripheral nervous system. The part of the nervous 
system lying outside the skull and the back- 
bone. Cf. Central nervous system. 

Personality. The traits, modes of adjustment, and 
ways of behaving that characterize the indi- 
vidual and his relation to others in his environ- 
ment. 

Personality disorder. A general term referring (0 4 
neurosis or psychosis. See also Mental disorder- 


Personality structure. In general, the unique or- 
ganization of traits, motives, and ways of be- 
having that characterizes a particular person; in 
psychoanalysis, the conception of the personal- 
ity in terms of id, ego, and superego. 

Phase difference. The difference in pressure (neg- 
ative or positive) between two tones at any 
particular instant. A tone coming from a per- 
son's left, for example, and heard simultane- 
ously by the two ears, is in a different part of 
its cycle of vibration when it strikes the left 
car than when it strikes the right ear, Conse- 
quently, there is a phase difference between 
the two ears. 

Phenylpyruvie oligophrenia. А type of feeble- 
mindedness that is inherited and that is 
caused by a lack of an enzyme for utilizing 
phenylpyruvic acid, a product of brain metab- 
olism. It is recognized by the presence of 
phenylpyruvic acid in the urine. 

Philology. The study of the history and develop- 
ment of languages. 

Phobia. An intense, irrational fear, usually ac- 
quired through conditioning to an unpleasant 
object or situation. 

Phoneme. A speech sound that is distinguishable 
from other speech sounds used in a particular 
language. 

Phonetics. The study of the sounds made in 
speech. 

Physiological needs. Nceds arising from some lack 
or deficit in the body; distinguished from ac- 
quired and social needs. 

Pinna. Ihe part of the external ear that protrudes 
from the head; the structure which in common 
parlance is called simply the ear. 

Pitch. A psychological attribute of tones, related 
to frequency but not directly proportional 
to it. 

Pitch scale. A curve depicting the relationship be- 
tween physical frequency and perceived pitch, 

Pituitary gland. A gland located beneath the hy- 
pothalamus that secretes а number of hor- 
mones which stimulate or inhibit other glands 
of the body. It also secretes a growth hormone 
that controls general rate of growth of the 
body. 

Plateau. A flat portion in a learning curve (q.».) 
representing a temporary slowing of progress 
in learning. 

Play therapy. A technique for the study of per- 
sonality and for the treatment of personality 
problems in children. It permits the child to 
express his conflicts in play with toys, dolls, 
etc. 


GLOSSARY 639 


Polarized membrane. The membrane of a nerve 
fiber that has an excess of positive ions on its 
outside and an excess of negative ions on its 
inside. In the passage of the nervous impulse, 
this polarized membrane is temporarily de. 
polarized. 

Poll question. "he type of question, used in 
public-opinion polls, that gives the respondent 
a fixed number of alternatives. 

Positive transfer. More rapid leaming in one situa- 
tion because of previous leaming in another 
situation. It is due to a similarity of the stimuli 
and/or responses required in the two situa- 
tions. 

Posthypnotic suggestion. Suggestion made by the 
hypnotist while a person is in a hypnotic 
trance but carried out after his awakening 
from the trance. 

Power. In psychological usage, the ability to con- 
trol or influence the behavior of others; a social 
need. 

Power structure. In social groups, the disposition 
of ability to control, An autocratic power 
structure is one in which this ability is con- 
centrated at the top of the organization; a 
democratic power structure is one in which 
the ability resides in the collective action of 
its members, even if control is delegated to 
the leaders of the organization, 

Predisposition. In the study of personal adjust- 
ment, a tendency that is inherited or has a 
biological basis to develop certain personality 
disorders, Some individuals, for example, seem 
to have a biological predisposition for schizo- 
phrenia, 

Prefrontal areas. See Frontal association arca, 

Prefrontal lobotomy. The surgical interruption of 
pathways from the frontal association areas, 
often performed in extreme cases of mental 
disorder after other forms of therapy have 
failed. The operation, sometimes called. psy- 
chosurgery, tends to allay anxiety and worry. 

Prehension. Ihe grasping of objects with the 
hands, the fingers, or (in the case of some 
monkeys) the tail. 

Prejudice. Literally, a prejudgment; more gener- 
ally, an emotionally toned attitude for or 
against an object, person, or group of persons. 
‘Typically, it is a hostile attitude that places a 
person or group at a disadvantage. 

Premotor area, An area of the cerebral cortex ly- 
ing just in front of the motor area. It is con- 
cerned with posture and the execution of 
skilled movements. 

Prenatal, Before birth, 
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Prestige. Тһе feeling of being better than other 
persons with whom one compares himself. The 
prestige need is a social need to achieve pres- 
tige. The need is frequently exploited with 
propaganda and social techniques. 

Prestriate area. An area of the cerebral cortex ly- 
ing near the primary visual area, concerned in 
visual memory. 

Primary feeble-mindedness. F'eeble-mindedness hav- 
ing no known organic basis. Usually it is cor- 
related with feeble-mindedness in other mem- 
bers of the family and is therefore considered 
to have a hereditary basis. Sometimes it is 
called familial feeble-mindedness. 

Primary reinforcement. In conditioning, the presen- 
tation of the unconditioned stimulus immedi- 
ately following the conditioning stimulus; in 
instrumental leaming, the presentation of an 
incentive satisfying a physiological motive im- 
mediately following the instrumental response, 

Primary sensory area. An area of the cerebral cor- 
tex to which fibers transmit impulses from the 
receptors of a particular sense. There are pri- 
mary sensory areas for each of the senses ex- 
cept pain, the vestibular sense, and smell. 

Primates. Monkeys, man, and closely related spe- 
cies of animals. 

Projection. The disguising of a source of conflict 
by ascribing one's own motives to someone 
else; prominent in paranoia, 

Projective methods. Methods used in the study of 
personality, in which a subject is presented 
with a relatively ambiguous stimulus and 
asked to describe it in a meaningful way or to 
tell a story about it. 

Prolactin. A hormone secreted by the pituitary 
gland. It stimulates the development of the 
breasts and is concerned in maternal behavior. 

Propaganda. The deliberate attempt to influence 
attitudes and beliefs in a direction desired by 
the propagandist, 

Protanope. A partially color-blind person who is 
unable to distinguish red and green and who 
is also weak in Sensitivity to the red end of 
the spectrum. Cf. Deuteranope. 

Pseudo-isochromatic plates. Plates Consisting of 
colored dots so arranged that the colorblind 
person sees either no pattern at all or a dif- 
ferent pattern of dots from the normal person, 
‘They are used as a test for color blindness, 

Pseudophone. A device used in experiments on 
perception to reverse the reception of sound 
by the two ears. It carries sound normally 
reaching the right ear to the left car, and vice 
versa. 


Pseudo words. Words constructed by choosing 
letters at random according to the frequency 
with which these letters are used in language 
and to the probability of one particular letter 
following another. 

Psychasthenia. An emotional disturbance charac- 
terized by irrational thoughts and/or strong 
compulsions (q.v.) to repeat seemingly mean- 
ingless acts. 

Psychiatry. A branch of medicine specializing in 
the diagnosis and treatment of mental illness. 

Psychoanalysis. Primarily a method of psycho- 
therapy developed by Sigmund Freud, but also 
a theory of the development and structure of 
personality. As a psychotherapy, it is rather 
nondirective in approach and emphasizes the 
techniques of free association and the phe- 
nomenon of transference. 

Psychodrama. A specialized technique of psycho: 
therapy in which patients act out the roles, 
Situations, and fantasies relevant to their per- 
sonal problems. Psychodrama is usually con- 
ducted in front of a small audience of patients, 

Psychograph. A profile of traits and abilities in- 
volved in the performance of a job. See also 
Individual psychograph, Job psychograph, 

Psychology. The science that studies the behavior 
of animals and human beings. 

Psychomotor test. A test involving movement and 
Coordination; usually a  vocationalaptitude , 
test. 

Psychoneurosis, A personality disorder, less severe 
than a psychosis, in which a person is unusu- 
ally anxious, miserable, troublesome, or inca- 
pacitated in his work and relations with other 
people. It results from an inability to cope 
with frustration and anxiety. 

Psychopathic deviate. An individual with a per 
sonality disorder characterized by antisocial, 
amoral conduct. 

Psychosis. A mental or personality disorder, more 
severe than a psychoneurosis, characterized by 
bizarre, unrealistic behavior that is often so in- 
competent and dangerous that the person 
must be given custodial care. E. 

Psychosomatic illness. A bodily disorder precipi- 
tated or aggravated by emotional disturbance. 

Psychosurgery. See Prefrontal lobotomy. 

Psychotherapy. ‘The treatment of mental disorder 
and mild adjustment problems with psycho- 
logical techniques. 1 

Public-opinion poll. A method of surveying opin- 
ions on certain issues by selecting a sample of 
the population and interviewing personally 
each member of the sample, 


Punctate sensitivity. In the study of the skin 
senses, greater sensitivity in certain spots of 
the skin than in others. It is a phenomenon 
that distinguishes four primary senses among 
the skin senses, 

Punishment. ‘The application of an unpleasant 
stimulus for the purpose of eliminating un- 
desirable behavior. 

Pupil. The aperture through which light is ad- 
mitted to the eye; altered in size by the action 
of the iris muscles. 

Purkinje effect. A change in the perception of 
color as the eye shifts from daylight to twi- 
light levels of adaptation. 


Quota sampling, A method of sampling in which 
the polling agency sets quotas for certain cate- 
gories, such as age, sex, and socioeconomic 
status, and then permits the interviewer to se- 
lect the particular individuals who satisfy the 
quota requirements, 


Race, A group of human beings having common 
and distinctive innate physical characteristics. 

Random noise. A noise consisting of a random 
mixture of many different frequencies that are 
not multiples or harmonics of each other. 

Random sampling, Sclecting samples of individ- 
uals, objects, or measurements solely by chance. 

Range. The difference between the highest score 
and the lowest score in a frequency distribu- 
tion, It is a measure of the variability of a 
distribution, but a very crude one. 

Rating. A general term for the method in which 
a judge or observer rates the amount of apti- 
tude, interest, ability, or other characteristic 
that an individual is considered to have. 

Rationalization. Ihe interpretation of one’s own 
behavior so as to conceal the motive it ex- 
presses and to assign the behavior to some 
other motive. 

Ratio scale. A scale in which equal ratios may be 
regarded as equal, e.g., 4:2 = 10:5. 

Reaction formation. Ihe disguising of a motive so 
completely that it is expressed in a form that 
is directly opposite to its original intent. 
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Reality principle. In personal adjustments, the 
principle of setting attainable goals and of 
finding practicable ways of eliminating moti- 
vational conflicts and hence of satisfying mo- 
tives; in psychoanalysis, a function served by 
the ego. 

Reasoning. Thinking in which one attempts to 
solve a problem by combining two or more 
elements from past experience, 

Recall. A method of measuring retention, in 
which the subject must reproduce with a mini. 
mum of cues something that he has previously 
learned. 

Receptive disorder. A gencral term for a disorder, 
usually caused by brain damage, in which a 
person cannot recognize or remember the 
meaning of sensory stimuli, such as words or 
familiar objects. Cf. Expressive disorder, 

Receptive field. The arca from which a neuron re- 
ceives impulses. Because many sensory neurons 
often make synapse with a single association 
neuron, the latter may have a relatively large 
field from which it receives impulses. 

Recessive gene. A gene whose hereditary charac- 
teristics are not expressed when it is paired 
with a dominant gene, 

Recognition. A method of measuring retention in 
which the subject is required only to recognize 
the correct answer when it is presented to him 
along with incorrect answers, eg, in a true- 
false or multiple-choice examination, 

Recollection. A general term meaning about the 
same thing as recall, ie, remembering past 
events and their related circumstances. 

Recurrent nervous circuit. An endless loop made by 
the synapses of neurons, permitting nervous 
impulses to circle back to the point from 
which they originate. 

Reflex. A relatively rapid and consistent unleamed 
response to a stimulus, It is ordinarily not con- 
scious or subject to voluntary control. 

Reflex. reserve. The total number of learned re- 
sponses that can be expected to occur during 
a prolonged extinction. 

Refractory period. A brief period during and after 
the discharge of a nervous impulse when un- 
usually strong stimuli are required to evoke 
another impulse. 

Regression. A retreat to earlier or more primitive 
forms of behavior, frequently encountered in 
children and adults faced with frustration. 

Regulatory behavior. Behavior that aids in main- 
taining a homeostatic balance by leading to 
the satisfaction of physiological needs, 
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Reinforcement. See Primary reinforcement, Sec- 
ondary reinforcement. 

Release therapy. Similar to play therapy, but use- 
ful with older children and adults. It may con- 
sist of finger painting, games, or other unstruc- 
tured activities. Its general purpose is to per- 
mit the expression of deep-seated motivational 
conflicts. 

Releasers. Stimulus situations that trigger instinc- 
tive (q.v.) movements. 

Reliability. ‘Ihe self-consistency of a method of 
measurement, or the degree to which separate, 
independent measurements of the same thing 
agree with each other. Reliability is usually 
expressed by a coefficient of correlation repre- 
senting the relationship between two sets of 
measurements of the same thing. 

Representative sampling. Sampling so as to obtain 
a fair cross section of a population without 
introducing biases that make the sample un- 
representative of the population. 

Repression. A psychological process in which mem- 
ories and motives are not permitted to enter 
consciousness but are operative at an uncon- 
scious level, Repression is one of several reac- 
tions to frustration and anxiety, It serves as a 
means of altering conscious motives and goals, 

Resistance. A phenomenon observed in psycho- 
therapy, exhibited as an inability to remember 
important events in one’s past or to talk about 
certain anxiety-charged subjects. Resistance 
may be indicated by a blocking of free asso- 
ciations or by a person’s steering away from 
certain subjects during free association, 

Resistance to stress, The second stage of the gen- 
eral adaptation syndrome in which a person 
endures stress without showing any observable 
impairment. 

Resting potential, An clectrical difference, found 
in the inactive nerve fiber, between the out- 
side and the inside of the polarized membrane, 
It is temporarily abolished during the passage 
of а nervous impulse. 

Retention. The amount correctly remembered. 
‘The principal methods of measuring retention 
are savings, recognition, and recall. 

Retina. Тһе photosensitive layer of the eye on 
which images of objects are projected. It con- 
tains receptors known as rods and cones, and 
nerve cells that convey impulses to the brain. 

Retinal disparity. A slight difference in the images 
of an object projected on the retinas of the 
two eyes. It arises from the fact that the two 
eyes view the object from slightly different 
angles, 
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Retroactive inhibition. The harmful effect of leam- 
ing or activity on the retention of previous, 
learning. Such inhibition is a special case of 
negative transfer, and it is the most important 
factor in forgetting. 

Rod. A photosensitive receptor in the retina, long 
and cylindrical like a rod, and most sensitive 
in nighttime conditions of seeing. It is prob: 
ably not involved in color vision. 

Role. A pattern of behavior that a person in a 
particular social status is expected to exhibit, 

Rotary pursuitmeter. A device used in human 
learning experiments that requires the subject 
to keep a stylus on a moving spot while the 
spot rotates on a circular platform. 

Rotation nystagmus. Movement of the eyes, 
slowly in one direction and quickly in the 
other, caused by rotation of the head. 


Sampling. The process of selecting a set of in- 
dividuals or measurements from a large popu- 
lation of possible individuals or measurements. 
Almost all frequency distributions in psy: 
chology are samples. See dlso Controlled 
sampling, Random sampling, Representative 
sampling, Quota sampling. 

Saturation, A dimension of color that refers to 
the amount or richness of a hue, as distin- 
guished from brightness or hue. A red, for ex- 
ample, that is barely distinguishable from а 
gray is low in saturation. 4 

Savings. A method of measuring retention in 
which the subject learns again what he pre 
viously learned. Savings are measured by the 
difference between the number of trials ог er- 
rors originally required to learn and the num- 
ber required in relearning. 

Scale of measurement. In gencral, a set of numbers 
assigned to some aspect of objects or events 
according to some rule. The term is also used 
in a more limited sense to refer to а well 
standardized test, such as the Wechsler 
Bellevue Intelligence Scale. 

Scale value. In the measurement of attitudes, 4 
number assigned to a statement representing 
the degree to which approval or disapproval 
of the statement indicates a favorable or un- 
favorable attitude toward the subject of the 
statement. 


Scapegoating. ‘Ihe displacement of aggression 
to a convenient group or class. It is a defense 
mechanism that operates as a prejudice against 
racial, religious, or other groups. 

Schizophrenia. One of the psychoses, characterized 
by fantasy, regression, hallucinations, delu- 
sions, and general withdrawal from contact 
with the person's environment. 

Scholastic aptitude. Ability to succeed in some 
specified type of formal schooling. For exam- 
ple, college aptitude refers to aptitude for doing 
college work. 

Sclerotic coat. The white outermost coat of the 
eyeball. It gives way in the front of the eye 
to the transparent cornea. 

Secondary feeble-mindedness. Feeble-mindedness 
due to birth injury, to disease, or to damage 
in the brain, 

Secondary reinforcement. The reinforcing effect of 
a stimulus that has been paired with a primary 
reinforcement, 

Security. Ihe feeling of being safe against loss 
of status, friends, loved ones, income, etc. 
The need to feel secure is an important social 
need. 

Self-selection. Selection of specific foods when of- 
fered in a cafeteria-feeding situation. 

Semantics. The study of the meaning of words 
and sounds, 

Somicircular canals. Three canals found near the 
cochlea in each ear, They are sensitive to ro- 
tation and to changes in the position of the 
head; they are part of the vestibular sense. 

Senile psychosis, An organic psychosis that tends 
to appear in some individuals with advancing 
age; characterized by defects of memory, 
general disorientation, and delusions. See also 
Alcoholic psychosis. 

Sensitization. A phenomenon similar to leaming 
in which a response is facilitated by an intense 
or unpleasant stimulus. For example, an ani- 
mal that has become habituated to a loud 
sound may again show fright if the sound is 
preceded by an electric shock. 

Sensory area, An area of the brain concerned in 
sensory functions. It is usually an area of the 
cerebral cortex, See also Primary sensory area. 

Sensory neuron. A neuron that conveys nervous 
impulses away from sense organs into the cen- 
tral nervous system. It usually has its cell body 
in a ganglion just outside the central nervous 
system. 

Set. A readiness to react in a certain way when 
confronted with a problem or stimulus situa- 
tion. 
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Sex differences. Differences between men and 
women in interests, abilities, etc. 

Sex hormones. Hormones secreted by the gonads 
and responsible for secondary sex character- 
istics such as the male's beard and the female's 
breasts. They are involved in sexual motiva- 
tion, 

Sex-linked characteristic, A hereditary character- 
istic controlled by a gene carried on the 
chromosome that determines sex. For an ex- 
ample, see Color blindness. 

Shape constancy. The tendency to perceive the 
“true” shape of an object even when the image 
on the retina is distorted. For example, a 
circle is seen as a circle even when viewed at 
an acute angle, 

sino wave. The simplest kind of sound wave, 
generated by a vibrating object moving back 
and forth freely like a pendulum, 

Situational therapy. The treatment of a person- 
ality problem by changing the person's situa: 
tion—his work, his way of life, or his relation. 
ships with family and associates, 

Situation test. A test in which a person is ob. 
served in some real-life situation, eg, in 
managing а group of men in the building of 
a small bridge. 

Size constancy. The tendency to perceive the size 
of familiar objects as constant even when 
viewed at a distance that makes the image 
of them on the retina very small, For example, 
a man 100 feet away is perceived as being as 
large as the same man nearby, 

Skewness. The degree to which a frequency dis- 
tribution departs from a symmetrical shape, 
The curve of a distribution that has its longer 
tail on the right is said to be skewed to the 
right. 

Skin senses. The senses of pain, warmth, cold, 
and pressure located in the skin. 

Sleep center. ^ center in the hypothalamus whose 
destruction results in chronic insomnia. Апі. 
mals in which the sleep center has been de. 
stroyed stay awake until they die of exhaustion, 

smell prism. A three-dimensional diagram rep- 
resenting six primary odors and their mix. 
ture. 

Smooth muscle. Muscle that under the microscope 
exhibits no stripes. It is found in blood vessels, 
intestines, and certain other organs. Cf. 
Striped muscle. 

Social attitude. An attitude held in common with 
a number of other persons as distinguished 
from personal attitudes, which may be unique 
to a single individual. 
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Social class. A grouping of people on а scale of 
prestige in a society according to their social 
status. It is determined by many factors such 
as nature of occupation, kind of income, moral 
standing, family genealogy, social relationships 
and organizations, and area of residence. 

Social facilitation. Increased motivation and effort 
arising from the stimulus provided by other 
people. 

Social group. Any group of people, formal or 
informal, assembled or dispersed, who are re- 
lated to each other by some common interest 
or attachment, When a social group is defined 
in a more limited sense as people in a face-to- 
face relationship, other dispersed groups such 
as unions are defined as social organizations or 
institutions. 

Social institution. A collection of objects, custom- 
ary methods of behavior, and techniques of 
enforcing such behavior on individuals, ер, 
а union, an army, or a political party. 

Socialization. Learning to behave in a manner 
prescribed by one’s family and culture and to 
adjust in relationships with other people. 

Social maturity. The degree of development of 
social and vocational abilities. It may be 
measured by the Vineland Social Maturity 
Scale, from which a social-maturity quotient 
can be computed in much the same way as an 
intelligence quotient is obtained. 

Social needs. Needs, usually learned, that require 
the presence or reaction of other people for 
their satisfaction. See also Affiliative needs, 
Status needs. 

Social psychology. A field of specialization con- 
cemed with attitudes, beliefs, and psychologi- 
cal factors in group behavior, 

Social structure, A general term referring to the 
fact that cach society typically assigns ranks 
to its members, expects them to do certain 
kinds of work and to have certain attitudes 
and beliefs. 

Sociol technique. Behavior that makes use of 
other people to achieve satisfaction of a need. 

Social value. A learned goal involving one's re- 
lationship to society and other people. 

Social worker. A person with advanced training 
in sociology, abnormal psychology, and social 
science, who investigates the family and social 
background of persons with personality prob- 
lems and who assists the psychotherapist by 
maintaining contact with a patient and his 
family. The social worker is often a member of 
a psychiatric team, consisting also of psychia- 
trists and clinical psychologists. 
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Society. A group of individuals, as large as several 
countries or as small as a portion of a com- 
munity, that have a distinguishable culture. 

Sociogram. A diagram showing preferences and 
aversions among members of a group; a way of 
depicting the structure of an informal group. 

Sociometric test. A set of ratings made by members 
of a group, from which a sociogram may be 
constructed. 

Sodium Amytel. A drug that, given in light doses, 
tends to make a person talk more freely. It is 
sometimes used as a "truth drug" and as a 
means, in psychotherapy, of making with- 
drawn patients temporarily more communica- 
tive. 

Somatic system. The part of the nervous system 
serving the sense organs and the skeletal 
muscles. 

Somesthesis. The senses of the skin and of kines- 
thesis. 

Somnolence. A tendency to sleep all the time. 

Sound pressure level. Ihe intensity of ^ ‘one ex 
pressed in decibels (q.v.) above а ference 
level. 9 

Sound wave. Alternating increases and decreases 
in pressure propagated through a medium, 
usually air. It may be regarded as a vibration 
having a certain frequency (or its inverse, 
wavelength) and a certain intensity. 

Spaying. See Ovariectomy. 

Specific hunger. A hunger for a specific kind of 
food. See also Cafeteria feeding. 

Sphincter. Smooth muscle whose action controls 
elimination from such organs as the stomach, 
bladder, and bowels. 

Spinal cord. The part of the nervous system en- 
cased in the backbone. It is a reflex center 
and a pathway for impulses to and from the 
brain, 

Standard deviation. A precise measure of the 
variability of a frequency distribution, com- 
puted by squaring the deviation of each score 
from the arithmetic mean, summing the re- 
sulting squares, dividing by the number of 
scores, and finally taking the square root of 
the resulting quantity. In other words, it is the 
root-mean-square of the deviations from the 
mean. Its symbol is the Greek letter 7. 

Standard score. In the strict sense, а score equiva- 
lent to a z score, but often a score obtained by 
multiplying а z score by an arbitrary constant 
(eg., 10 or 20) and adding the result to an 
arbitrary mean (e.g. 50 or 100). It permits а 
direct comparison with scores made by ? 
standardization group. 


Standardization. The establishment of uniform 
conditions for administering a test and uni- 
form methods of interpreting test results, A 
large number of individuals is tested in the 
same way to provide norms with which to 
compare any particular test score, 

Standardization group. The group of people on 
which a test is standardized. То interpret in- 
dividual scores on a test, one should know 
the characteristics of the standardization 
group. 

Startle pattern, An extremely rapid reaction to a 
sudden, unexpected stimulus (e.g., a gunshot), 
relatively consistent from person to person. 
It consists in part of a closing of the eyes, a 
widening of the mouth, and a thrusting for- 
ward of the head and neck. 

Static senses. The part of the vestibular senses 
responding to gravity and to position of the 
head. 

Status. In motivation, a social motive; in a social 
structure, a position representing differences 
that are important in the exchange of goods 
and services and in the satisfaction of needs 
in a society. See also Role, 

| Status needs, Needs to achieve a status with 
respect to other people in a group. They in- 
clude more specific needs, such as needs for 
prestige, power, and security, 

Stereotype. A fixed set of beliefs that is greatly 
oversimplified and held generally by members 
of a group. 

Stimulus, Any energy or energy change in the 
physical environment that excites a sense 
organ. 

Stimulus generalization. The tendency to react to 
stimuli that are different from, but somewhat 
similar to, the stimulus used as a conditioning 
stimulus. 

Striped muscle. Muscle that, under the microscope, 
appears to be striped. It is found in the 
muscles of the skeleton, such as those that 
move the trunk and limbs, Cf. Smooth 
muscle, 

Subcortical centers. Centers of the brain below 
the cerebral cortex, 

‘Subitizing. Perceiving at a glance the number of 
objects present. Many animals and people 
can subitize objects up to approximately 
seven. 

imation, The use of a substitute activity to 
gratify a frustrated motive. Freud believed, 
for example, that a frustrated sex drive could 
be partially gratified by channeling it into art, 
teligion, music, or aesthetic activity. 
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Subvocal speech. Talking that is inaudible to 
others, but sufficiently stimulating (ines, 
thetically) to oneself to permit an intemal 
conversation. It is one kind of implicit re 
sponse involved in thinking. Я 

Suggestion. ‘The uncritical acceptance of an idea. 
Suggestion is used in psychotherapy to effect 
temporary relief of neurotic symptoms, par 
ticularly hysterical symptoms, It is also used 
generally by propagandists and advertisers to 
change or maintain attitudes and beliefs. 

Sulcus. A crevice in the cerebral cortex; some. 
times called a fissure. 

Superego. In psychoanalytic theory, that which 
restrains the activity of the ego and the id. 
‘The superego closely to what is 
commonly called conscience; it keeps a person 
working toward ideals acquired in childhood. 

Superstition. A belief concerning natural phenom 
епа that is widely held by members of a group 
or society but is demonstrably false, я 

Supportive therapy. Treatment of а personality 
problem by listening to a person's problems, 
suggesting courses of action, and reassuring 
him about what he has done or proposes to 
do. Such therapy may be effective in mild or 
temporary disturbances, 

Survey methods, Methods of collecting data by 
sampling a cross section of „eg. ques 
tioning а large number of married couples 
about factors in marital happiness, of con 
ducting a publicopinion poll; distinguished 
from experimental methods, 

Symbol. That which suggests something che by 
reason of relationship, association, conven: 
tion, etc. A symbol may be an extemal stimu- 
lus (cg, а traffic signal), or it may be an 
internal process (cg, images involved in 
thinking). 

Symbolic process, Same as representative process; 
a process within the individual representing 
previous experience, It is the essential process 
in thinking. 

Sympathetic system, A subdivision of the auto: 
nomic system most concemed in emotional 
states. It mobilizes the body for action and 
acts antagonistically to the parasympathetic 
system. 

Synapse. The juncture of two neurons. It is not 
a direct connection, but rather a place where 
the fibers of the two neurons come into close 
proximity with one another. E 

Syndrome. À pattern of personality characteristics 
and its underlying causes in the life history 
of the person. 
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Tabes dorsalis. One type of syphilitic infection 
of the central nervous system, principally of 
the spinal cord, in which pathways of the 
kinesthetic senses degenerate. 

Taboos. The do's and don't's of a particular so- 
ciety, strongly inculcated into most members 
of that society. 

Taxis, An unleamed, directed reaction to a stimu- 
lus in which the animal moves toward or 
away from the stimulus. Cf. Kinesis, Tropism. 

Temperament. ‘The aspect of personality pertain- 
ing to mood, activity, general level of energy, 
interest in food, exercise, and intellectual ac- 
tivities. 

Temporal lobe, The part of the cerebral cortex 
lying on the side of the head beneath the 
lateral fissure, It contains centers for hearing, 
speech perception, and related memories, 

Temporal maze, A maze so constructed that the 
subject keeps returning to the same choice 
point but must tum left or right each time 
according to some sequence established by the 
experimenter. Such a maze has been used in 
conjunction with the alternation method, in 
which a sequence of simple or double alterna- 
tion (q.v.) is required, 

Test. A sample of the performance of a person on 
a task or set of tasks, 

Thalamus, An area in the forebrain concerned 
with relaying nervous impulses to the cere- 
bral cortex. * 

Theory. In science, a principle or set of principles 
that explains a number of facts and predicts 
future events and outcomes of experiments. 

Therapy. The treatment of an illness, See also 
Psychotherapy. 

Thiomin. Vitamin B, It is concemed in the 
utilization of sugars by the brain. 

Thinking. Processes that are representative of pre- 
vious experience; consisting of images, minute 
muscle movements, and other activities in 
the central nervous system. See also Image, 
Implicit response. 

Thirst, A drive stemming from a physiological 
need for water. 

Thought experiment. A type of experiment em- 
ployed by early experimental psychologists in 
an attempt to discover the nature of thought. 
See also imageless thought. 


Threshold. The smallest amount of a stimulus, or 
the smallest difference in a stimulus, that can 
be detected or that can elicit a response, See 
also Absolute threshold, Differential threshold, 

Thyroid gland. An endocrine gland in the neck, 
which produces the hormone thyroxin. 

Thyroxin. ‘The hormone secreted by the thyroid 
gland. It controls the general rate at which 
energy is produced in the body; it is a regu- 
lator of metabolism. 

Timbre. The tonal quality that enables us to dis- 
tinguish different musical instruments and 
voices having the same fundamental frequency, 
It is determined by the frequencies comprising 
a sound, especially the harmonics. 

Tonotopic organization. A topographical arrange: 
ment of auditory areas of the brain correspond: 
ing to different parts of the cochlea and con- 
sequently to different frequencies of stimula- 
tion. 

Topographical arrangement, A spatial arrangement 
of the nervous system that corresponds to 
a similar arrangement of the sense organs or 
of the muscles of the body, Cortical areas for 
the various senses and for motor functions are 
topographically arranged. 

Trade test. An achievement test that measures 
a person's knowledge of important clements 
in his trade, 

Trait. An aspect of personality that is reasonably 
characteristic of a person and distinguishes 
him from many other people. 

Transfer of training. More rapid leaming in one 
situation because of previous learning in an- 
other situation (positive transfer, J..) Or 
slower leaming in one situation because of 
previous learning in another situation (nega 
tive transfer, q.v.). See also Stimulus generali- 
zation. 

Transference. In psychotherapy and especially 
psychoanalysis, the reenactment of previous 
relationships with people and principally of 
the parent-child relationship. In psychoanalysis, 
the therapist becomes the object of trans- 
ference; the transference aids in the analysis 
because it permits the patient to express to- 
ward the therapist attitudes and feclings he has 
held toward other people. 

Trial and error. A phrase describing attempts to 
leam, or to solve a problem, by trying alterna- 
tive possibilities and eliminating those that 
prove to be incorrect, Such behavior is char- 
acteristic of instrumental learning and is in- 
volved in some thinking. 


— — 


Tritanope. A partially colorblind person who ap- 
pears to be unable to see blue. 

Tropism. An unlearned bending or turning move- 
ment in which the organism does not move 
from place to place. Cf. Kinesis, Taxis. 

Tympanic membrane. ‘Another name for eardrum. 

Type. A class of individuals alleged to have a 
particular trait; but a concept not accepted 
as valid by psychologists because individuals 
cannot be grouped together into a few discrete 
classes. 

Type-token ratio. "The ratio of the number of dif- 
ferent words a person uses to the total num- 
ber of words in a sample of his speech or 
writing, It is one index of verbal diversification. 


Unconscious motivation, Motivation that can be 
discemed іп a person's behavior but that he 
cannot report and does not perceive, 

Unconscious processes. Psychological processes or 
events of which a person is unaware. 


Valence. A term proposed by Lewin to refer to 
the attraction or repulsion of a goal, It is 
indicated by a plus or minus sign. Goals with 
negative valences are those a person fears or 
tries to avoid; those with positive valences are 
those he seeks to attain. 

Validity. ‘The extent to which a method of 
measurement measures what it is supposed to 
measure. Validity is expressed i 
coefficient of correlation representing the re 
lationship of a set of measurements to some 
criterion. 

Valve. A learned goal. 

Variable. One of the conditions measured in an 
experiment, See also Dependent variable, In- 
dependent variable. 

Vector. A term р Lewin, for use in 
psychology analogous to its use im physics, 
meaning the resultant of motivational forces 

‚ when a person is attracted and/or repelled by 


different goals. 
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Verb-odjective ratio. The ratio of the number of 
verbs used to the number of adjectives used in 
a sample of speech or writing. It varies with 
conditions of measurements and with per- 
sonality characteristics. It is one index of 
verbal diversification. 

Verbel diversification. The degree to which dif. 
ferent words and different constructions of 
words are employed in а person's language. 

Vertebrates. Animals with segmented backbones, 
‘The group includes fishes, amphibia, reptiles, 
birds, and mammals, 

Vestibular sense. The sense of balance and move 
ment, consisting of two groups of sense organs: 
the semicircular canals and the otolith organs. 

Visible Those electromagnetic: radia: 
tions that are visible, extending from less 
than 400 to nearly 800 millimicrons. 

Visual acuity. Ability to discriminate fine differ: 
ences in visual detail. It may be measured 
with the physician's eye chart or by more 
precise tests, such as the Landolt ring or 
parallel bars. 

Vitamin, A substance essential to metabolism but 
not manufactured in the body, so that it must 
be obtained in food. 

Vocabulary. A gencral and somewhat vague term 
referring to the words a person knows. How 
ever, the words he can recognize ate more 
numerous than those he wes and those he 
uses in writing are more numerous than those 
he uses in everyday speech. Hence, size of 
vocabulary varies greatly with the circum: 
stances under which it is measured. 

Vocational aptitude, Aptitude for kaming à 

ed vocation. For example, clerical apti» 
tude is the ability to leam а clerical vocation. 


Woking center. A center in the hypothalamus 
whose destruction results in somnolence. 
Cf. Sleep center. 

Warming vp. The tendency for the work curve to 
rise at the beginning of a period of work; ор- 
posite in effect to the beginning spurt. It is а 
factor in the shape of the work curve. 
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White matter. Nerve fibers covered with a white 
sheath. The peripheral part of the spinal cord 
is white matter; so are several different regions 
of the brain. Its presence indicates tracts of 
nerve fibers, as distinguished from cell bodies. 
Cf. Gray matter. 

Work curve. A line Tepresenting some measure of 
work for some given period of time. 

Worker characteristics. The physical and psycho- 
logical characteristics required of a person in a 
particular job. They are best stated in terms of 
the proportion of the population having the 
required degree of the characteristic, 


Work-sample performance test. A test consisting 
of a sample of the work for which a person is 
being evaluated. 


z score. A score obtained by dividing the standard 
deviation into the deviation of an obtained 
score from the mean of thc frequency. dis- 
tribution. It is convenient for the comparison 
of scores without regard to the units of meas- 
urement employed. 
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Excitement in infants, 87 

Executive leadership, 318 

Exhaustion, 630. 
in stress, 567 

Exocrine glands, 35, 630 

Expectancy (see Set) 

Experience, conscious, in thinking, 140 
соии 97 in, 548 
sensory, brain structures in, 

perl] measurements of personality, 226 

Experimental — 11-14, A ia, 16 

Experimental psychology, employmen! 

Experimental social conflicts, 369-371 

Exposure time and interest, 226 

Expression of emotion, 93 

Expressive disorders, 630 
in brain damage, 552 

Extension reflex, 535, 630 

Extinction, definition of, 109, 630 
in instrumental learning, 112 
of motives, 292 
and partial reinforcement, 114 
and punishment, 116 

Extinction curves, 113-114 

Extrovert, 218 

Eye, function of, 451-457 

Eye charts, 471 

Eye color, inheritance of, 30 \. 

Eye movement in reading, 605 
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Father figure in transference, 253 
F: b r 7 432, 630 


in loud noise, 14 
and rest periods, 435-436 


Fear, acquired, 74 
conditioning of, 88, 110 
as motive, 
situations 


of, in psychotherapy, 281 
— 27-31 


ot, 167, 630 
Fish, behavior of, $74, $81, 584 


Forgetting, 130-132, 630 
nature of, 131 
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Forgetting, and repression, 132, 259 n 
(See also Learning; Memory; Retention) 
Formal groups, 312, 630 
Fourier analysis, 631 
of sounds, 486 
Fovea, 631 
and depth perception, 173 
of eye, 453 
Fractionation method, 192 
F'ree association, 630 
in psychotherapy, 282 
Free nerve endings, 503, 630 
Frequencies, sound, in speech, 513-515 
Frequency, 631 
sound, in conditioning, 110 
of tones, 482 
Frequency composition, 631 
and distance perception, 494 
Frequency differences, discrimination of, in hear- 
ing, 491 
Frequency distribution, 194, 631 
histogram of, 195, 632 
of IQs, 196 
Frequency limits of hearing, 490 
Frequency polygon, 195, 631 
Frontal association areas, 553, 631 
Frontal lobe, 539 
Frustration, 631 
and aggression, 102-104 
and anxiety, 101 
and conflict, 248-273 
effects of, 256-257 
of motives, 248-257 
and prejudice, 357, 362 
reactions to, 257-266 
reduction of, 293 
and security, 82 
sources of, 102, 249 
Frustration tolerance, 293, 631 
Functional autonomy, 81, 631 
Functional psychosis, 269-271, 631 
Functionalism, 631 
viewpoint of, 10 
Fundamental, definition, 631 
frequency, 486 
in speech, 515 


Galvanic skin response (GSR), 631 
in conditioning, 110 
in emotion, 90-92 
in fatigue, 433 
Ganglion, 537, 631 
autonomic, 536 
sensory, 536 
General adaptation syndrome, 567, 631 
General paresis, 271 


Generalization, 631 


in conditioning, 109 
and positive transfer, 125 
Genes, 30-32, 631 
dominant, 629 
recessive, 641 
relation of, to metabolism, 561 
Genetics of mental disease, 570 
(See also Heredity; Inheritance ) 
Genius, 391-393 
Gestalt psychology, 10, 631 
Gestures, in emotional expression, 94 
use of, by babies, 51 
Gifted, mentally, 391-393 
Glare and visual acuity, 477 
Glands, endocrine (see Endocrine glands) 
exocrine, 35, 630 
Glutamic acid, 632 
rclation of, to intelligence, 564 
Goals, 632 
alteration of, 291 
in college, 597 
conscious, and repression, 260 
definition of, 57, 631 
frustration of, 249 
learning, 72 
positive and negative, 249-253 
of psychotherapy, 275 
secondary, 72 
strength of, 251-253 
gradients of, 253 
unattainable, 102 
as sources of frustration, 250 
Golgi tendon organ, 505—507, 632 
Gonads, 559-560, 632 
in development, 36 I 
sex hormones of, 66 
Goods, exchange of, in society, 303 
Goslings, imprinting in, 588 
Government, psychology in, 21 
Grades, reliability of, 206 
Gradient, of goal strength, 253, 632 
of pressure on skin, 503 
Graduate Record Examination (G.R.E.), 404 
Grammatics, 512 
Grasping, development of, 48 
Gray matter in nervous system, 538, 632 
G.R.E. (Graduate Record Examination), 404 
Group differences in abilities, 393-398 
Group structure, 311 
Group tests, 632 
of intelligence, 378, 384 
leaderless, 320 
Group therapy, 287, 632 
es factor of, in object perception, 166, 
632 
Groups, informal, 312, 633 
racial, and prejudice, 361 
social, 309-316 
GSR (see Galvanic skin response ) 


Habit, and food preference, 65 
personality and, 242 
reaction-getting, 78 
in response to frustration, 259 
and sexual motivation, 67 
in solving problems, 150 

Habits of study, improvement of, 594 

Habituation, 586 

Hallucination, 632 
as image, 142 
in paranoia, 269 

Handicaps, social, and prejudice, 360 

Harmonics, 632 
of sounds, 486 
in speech, 515 

Hawthorne study, and personnel relations, 426 
and worker production, 424 

Health and intelligence, 236 

Hearing, 480-496 
in animals, 577 
limits of, 489-491 
physical basis of, 481-486 

Heart rate, 4 
in emotion, 90 

Hebephrenia, 271, 632 

Hemispheres, cerebral, 539 

Henning prism, 497 

Heredity, differences in, 32, 40 
and maturation, 40-42 
mechanisms of, 27-33 
similarities in, 32-33 
(See also Genes; Inheritance) 

Hindbrain, 538, 632 

Histogram of frequency distribution, 195, 632 

History of psychology, 6 

Homeostasis, 632 
and motivation, 59 

Homosexuality and sex hormones, 66 

Homunculus of motor cortex, 555 

Honesty as personality trait, 224 

Hooper rating of audience reaction, 344 

Hormones, 632 
and brain centers, 544 
definition of, 559 
in maturation, 35-36 
sex, 66 

Hostility, brain centers for, 542 
conflicts about, 254 
(See also Aggression ) 

Hue, 632 
of colors, 457 

Human engineering, 22, 632 

Humidity and human performance, 440 

Humor, Cattell-Luborsky Test, 224 
incongruity, 96 

Hunger, 61-65 
cafeteria feeding in, 63, 627 
in learning, 111 
neural structures in, 544 
specific, 63-65, 644 
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Hutterites, culture of, 303 
Hypnosis, 632 
diagnostic value of, 280 
in psychotherapy, 279 
Hypochondriasis, 632 
as anxiety reaction, 268 
measured by MMPI, 223 
syndrome of, 242 
Hypomania, 633 
measured by MMPI, 223 
Hypothalamus, 632 
and body temperature, 60 
in emotion, 541 
Hysteria, 633 
description of, 266 
measured by MMPI, 223 
physical symptoms in, 267 


Id, 243, 633 
Identification, with class, 308 

with groups, 364 
Ideological group, 311 
Idiot, 388-389, 633 
Illumination, effect of, in work, 438 

for tasks, 439 

plant, and worker production, 426 

relation of, to morale, 438 
Illumination engineering, 475 
Illusion, 633 

example of, 162, 178 

as false perception, 161 

moon, 178 

Müller-Lyer, 162 
Imageless thought, 139, 633 
Imagery, eidetic, 138-140, 629 
Images, 633 

bizarre, 141, 626 

in dreams, 141 

retinal, 452 

reversal of, 181 

study of, 138 

in thinking, 137-142 

visual, 451 
Imagination and thinking, 135-159 
Imbecile, definition of, 388, 633 
Imitation, 633 

in social groups, 316 
Implicit response, 136, 633 

in thinking, 142 
Imprinting, in birds, 43 

description of, 587 
Impulse, nervous, 532-534, 633 
Incentive, 57, 633 
Incidental learning, 118, 633 
Income, relation of, to attitudes, 331 
Independence, conflicts about, 254 
Independent variable, 12, 633 aet 
Indian language, manual signs in, 513 
Indians, Hopi, cradling practices of, 38 
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Individual psychograph, 633 
in employee selection, 417 
Individual test, 633 
of intelligence, 378 
Individuality of personality, 241 
Industrial conflict, 365-367 
Industrial psychology, 633 
employment in, fe 
Industry, psychology in, 20 
Infant, emotion in, 87 
emotional situations for, 95 
motor development in, 44 
(See also Baby; Children) 
Informal group, 633 
structure of, 312 
Information, influence of, on attitudes, 333 
Inheritance, of color blindness, 32, 466 
of eye color, 30 
(See also Genes; Heredity) 
Inhibition, retroactive, 130, 642 
Ink-blot test (Rorschach Test), 229 
Insanity (see Disorders; Schizophrenia) 
Insanity rates, 269 
Insight, 633 
development of, 152 
learning by, 119 
in thinking, 151 
Insight therapy, 278 
Instinctive behavior, 633 
in animals, 582-585 
definition of, 68 
as instrumental behavior, 71 
maternal, 68-69 
Institutional ways, 633 
and social values, 75 . 
Instrumental behavior, 634 
in learning, 111 
and motivation, 57, 70-72 
Instrumental learning, 111, 634 
and motivation, 7 
and punishment, 115 
of reactions to frustration, 258 
Insulin use, 565 
Intellectual ability (see Ability) 
Intelligence, 634 
correlation of, tests, 202 
extremes of, 388-393 
and language development, 52 
improvement of, 5 
metabolic factors in, 562-564 
nature of, 386 
and occupation, 403 
and personality development, 236 
and physique, 236 
Intelligence quotient (IQ), 378-398, 634 
changes in, 390 
definition of, 381 
distribution of, 196 
and language development, 52 


3 quotient (IQ), and leadership, 
3 


for occupational groups, 396 
Intelligence tests, 378-388 
age norms for, 377 
reliability of, 207 
(See also specific names of tests) 
Intensity, 634 
in auditory space perception, 493 
and distance perception, 494 
neural mechanisms of, 549 
in perception, 163 
sound, 484 
of speech, 516 
(See also Brightness) 
Intensity differences, discrimination of, 490 
Intensity limits of hearing, 489 
Interest, and exposure time, 226 
in psychology, 1-3 
Interest test, use of, 410 
Interests, common, in social institutions, 363 
labor-management, conflict of, 366 
of leaders, 320 
as personality traits, 218 
vocational, 407 
Internal environment, 558-572, 634 
Internal, class, 194 
Internal scale, 190 
Interview, limitations of, 228 
personal, in studying personality, 227 
use of, in employee selection, 414 
in public-opinion polling, 327 
Interviewer as measuring instrament, 228 
Introspection, 634 
and thinking, 136, 140 
Introspectionism, 9, 634 
Introspective experiment, 9 
Introvert, 218 
Inventory, 634 
of personality, 222-224 
use of, with leaders, 319 
Involutional melancholia, 271, 634 
genetics of, 570 
10 (see Intelligence quotient) 
1п of eye, 451 


ob analysis, 411-413, 634 

ob description, 413, 634 

Job evaluation, 421, 634 

Job psychograph usc in employee selection, 417, 
634 


Job satisfaction, 424-427 
factors in, 366 
Job specification, 411, 634 
Johns Hopkins University Psychological Labora- 


tory, 
Jonesville study, 307 
Judgment, in attitude scaling, 337 
distortion of, in prejudice, 359 


Judgment, of emotions, 93 
law of comparative, 192 
of personality, 227 


Kinesis, 579, 634 
р 161, 505-507 

inesthetic cues in depth ion, 174 
Kinesthetic receptors, Sos 634 


_ Kinesthetic senses in visual perception, 178 


Knowledge, of results, 635 
in l supervision, 419 
of stimulus in perception, 152 
Kuder Preference Record as vocational-interest 
test, 408 
Kwakiutl culture, 301 
Kymograph, 635 
use of, in studying suggestibility, 227 


Labeling in nominal scales, 189 


Landolt ring, 635 


and visual acuity, 472 
Language, 511-528 
den 581 
development of, 49-54 
learning of, der 
eption of, 
Bd social values, 75 
structure of, 517-520 
use of, 520-523 
in reasoning, 154-155 
(See also Speech ) 
Latent learning, 118, 635 
Laws against social conflict, 362 
Leader principle and social change, 317 
Leader requirements, 322 
Leaderless group tests, 320 
Leaders, fitting of, to groups, 321 
functions of, 318 
gifted, intelligence of, 391 
methods of selecting, 322 
personalities of, 319 
role of, in social conflict, 362 
and social change, 317 
Leadership, 317-322 
Leaming, 107-134, 635 
in animals, 585-590 
definition of, 107, 635 
discriminative, 117 
neural structures in, 550 
of emotional expression, 94 
of fears, 100 
of hysterical symptoms, 267 á 
instrumental (see Instrumental leaming) 
kinds of, 108 
latent, 118, 635 
and maturation, 42 
neural basis of, 549-554 
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Leaming, perceptual, 117-119 
precursors of, 586-588 


of рай 355 
tole of, in perception, 179-182 
set, 153 
and sex behavior, 67-68 
social, 315-317 
and thinking, 137, 142 
(See also Forgetting; Memory; Retention) 
Learning to abstract, 147 
Leaming to leam, 152 
17 розе 9 85 5 ре 603 
ipzig, University of, 
Lens of eye, 451 , 
Letters of кпн in employee selection, 
Level, of aspiration, 82, 250, 635 
of performance, 250, 635 
Library, study in, 598 
Lie detector, 635 
in criminal investigation, 91 
Life history in psychotherapy, 276 
Light, amount of, and visual acuity, 474 
definition of, 450, 635 
use of, by fish, 581 
Light-compass reaction, 635 
Ligh eye o 620 
ighting han ,62 
Limits, hoquincy, of hearing, 490 
Linear perspective, 171, 63 
Lists, мор ung from, in public opinion surveys, 


Locomotion, development of, 46-48 
Logic, 153-158 


гарна fissure, 539 
635 


of familiar sounds, 484 

and intensity, 484 
Lower senses, 496-510 
Luminosity, 469-471, 635 


Mammals, 574, 635 
vlan to man mip 635 
of employees, 423 
Manic-depressive psychosis, 269, 635 
genetics of, 570 
Manual signs in Indian languages, 513 
Margin of attention, 163 
Market research, 340, 343, 635 
Marriage, study of, 14 
Masking, 635 
of sounds, 491 
Massed practice, 123 
Maternal behavior, 636 
and hormones, 69 
Mathematics rules, 189 
Maturation, 33-48, 636 
of behavior, 36-44 
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Maturation, definition of, 33-34 
of emotion, 88 
and leaming, 42 
physical, 33-36 
Maze leaming, 121 
Mean, arithmetic, 197, 636 
Meaning, of coefficient, 204 


in 5 
Measurements, distributions of, 193-197 


of, 205-209 
of „ 221-231 
of, 206 


Mental disease, genetics of, 570 


59 
tole of, in behavior, 559-562 
M experimental, 7 


Есш 
саа, 99 


Mode of abe den. 221, 34 ; 
ment, 
Hotel, patenta], personality develop: 


ERS 


Д 578 
rn Primates ) 
Monocular cues in depth perception, 171-173 
Moon illusion, 178 
има "Las 
lores, enforcement of, 75, 6 
Moron, 388, 636 = 
tom ретик in job analysis, 4 
een, d abilities, 236 


Motivation, role of, in perception, 184 
social, 74-81 


to study, 595 
in thy 149 


Motivational conflict, 102, 250-253, 636 
3-256 


common, 25 

Motives, 27. т 
анон el, 291 
classification of, 220 
frustration of, 248-257 


recognition of, 202 
»atisfaction of, 219 
cial, 76-81 


Motor development, stages in, 45-48 
Motor neuron, $34, 636 
Movement, apparent, 169 


factor of, in 164, 173 
A Nea үрел ш Же 


Movement юп, 169 
Munsell Book of Color, 459-460 


Muscle movement, in eae: 142-144 


tracts involved in, $3 s 
Muncie tension in fatigue, 4 
Music in work, effect of, 437 


National Research Council, 479 
Nationalism, nature of, 368, 617 
Natural observation, 6, 637 

l 46 


Nea 


SUBJECT мо (07 
Ne liben, 532.534, 617 
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Open-end question, 341, 637 
Ophthalmograph, 605 
Opinion, affected by facts, 351 

definition of, 326, 638 

effect of, on reasoning, 157 
Opportunity for advancement, 426 
Optic nerve, 453-454, 545, 638 
Orders of skill in development, 45-47, 638 
Ordinal scale, 190, 638 
Organ of Corti, 488, 638 
Organic psychosis, 271-272, 638 
Organic senses, 505 
Organization, social, 362-365 

of social conflicts, 355 
Organization charts, 310-311 

tation in animals, 578-582 

Oscillograph records of sound waves, 482-483 
зы MA 


Otolith organs, 506-508, 638 
Oval window, 487, 506, 638 
Ovaries in development, 36 
Ovum, 27, 638 
(See also Fes) 
Oxygen, lack of, and performance, 442 
and vision, 13, 440 
Oxygen consumption in work, 433 


Pacinian corpuscle, 505, 638 
Pain, as drive, 59 
neural mechanisms of, 548 
receptors for, 504 
tracts in, 537 
Paired-associate learning, 131, 638 
Paired comparisons, 99, 638 
Pancreas, 559-560, 635 
Papillae of taste bud, 499 
Parallel bars, 638 
and visual acuity, 472 
Paramecium, 638 
sensitization of, 586 
Paranoia, 269, 638 
measured by MMPI, 223 
Paranoid schizophrenia, 270 
Parasympathetic system in emotion, 90, 638 
Parathyroid glands, 559-560, 638 
and hunger for minerals, 64 
Parents, attitudes of, and op yo ow 245 
influence of, on attitudes, 331 
role of, in prejudice, 356, 361 
in vocational choice, 403 
Paresis, general, 271 
Parietal lobe, 540, 638 
Partial reinforcement, 113, 638 
and extinction, 114 
Pastoral counseling, 252 
Patterns of culture, 300 
Pay шли in job satisfaction, 425 
Pearl Harbor and public opinion, 350 


Administering Lest of Mental Abilities, 


Percentile (centile score), 201, 627 
Perception, 638 
altered by suggestion, 348 
in animals, 575-578 
and attention, 160-187 
auditory space, 492-494 
depth (see Depth perception) 
development of, 181-182 
of forms, on intelligence tests, 380 
of language, 511 
maturation of, 37-38 
neural structures in, 545-549 
and personality characteristics, 226 
prejudice and, 358 
principles of, 162-165 
problem of, 160 
selective, and attitudes, 335 
of self, 244 
visual, and brain damage, 548 
(See also Awareness; Senses ) 
Perception deafness, 496 
Perceptual constancy, 638 
(See also Соате 
Perceptual leaming, 117-119 
Performance, decrement of, in fatigue, 432 
environmental temperature and, 439 
level of, 83 
and frustration, 250 
and reinforcement, 119 
Performance tests on Wechsler-Bellevue, 383 
Periodic sound waves, 485 
Peripheral nervous system, 537, 638 
Personal attitudes, 326 
Personal interview, 227 
Personal motives, 81-83 
Personality, 213-247 
development of, 231-240 
and social class, 309 
i ts of, 227 
of leaders, 319 
уруум — of, a 
prejudi е, 358 
relation of, to attitudes, 332 
study of, 14 
types of, 217 
uniqueness of, 241 
Personality characteristics, 213-221 
and perception, 226 
selection of, 214 


Р апа een 521 T 
ersonality diagnosis by clinical psychologists, 
Personality disorders, бв КУЕ 
8 Басу ism к, 564-571 

ersonality problems, VPE for, 275 
Personality structure, 243, 639 d 
Personality syndromes, 242 
Personnel psychology, employment in, 16 
Personnel relations and job satisfaction, 426 
Personnel selection, 219, 413 

(See also Selection ) 


Perspective, linear, in depth perception, 171, 635 


Phase = 639 

in auditory space perception, 493 
Phen: men oli, renia, 563, 639 
Phi Beta Kappa, 59 
Рао A 511.630 
hil as parent of hology, 7 
Phobia б 9 m 

definition of, 101 
Phoneme, 639 

in speech, 517 
Phonetics, 512, 639 

of speech, 517 
Physical basis of hearing, 481-486 
Physical symptoms in h; ‚ 267 
Physics of sound, 481-483 
Physiological drives, 58-59 
Physiological effects in fatigue, 433 
Physiological factors in work, 442-445 


Physiological measures in study of thinking, 136 


Physio 1 needs, 58-69, 639 
(See Needs) 
Physique and temperament, 232 
Pigeons, drinking of, 583 
social Leno qa in, 78 
Pineal body, 5 
Pinna of ear, 486, 639 
Pitch, 639 
and frequency, 482 
fundamental, 516 
scale of, 483 
Pituitary gland, 559-561, 639 
and maternal behavior, 69 
and stress, 569 
Placidity, brain structures in, 543 
Plateau, 639 
in learning, 122 
Play therapy, 286, 639 
Pleasure sources, 96 
Polarized membrane, 639 
of neuron, 532 
Poll question, 639 
used in public-opinion surveys, 340 
Polygon, frequency, 195, 631 
Positive transfer, 125, 639 
Posture, in emotion, 94 
and thinking, 145 


Potential, resting, 532-533, 642 
Potlatch in Kwakiutl culture, 301 
Power, 639 

need for, 77 


Power group, 311 
Power structure, 314, 639 
Practice, in t, 36-40 
distribution of, 122 
in learning, 120, 123 
Prediction, from correlation, 208 
from theory, 17 
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тю of, la propaganda, 348 
Prestriate arca, 550, 640 


Prevention of mental illness, 288 

Primary feeble-mindedness, 390, 640 

Primary reinforcement, 112, 640 

Primary sensory arca, 546, 550, 640 
tes, 


(See also Apes; ; Monkey) 
se m m nn 


set and habit in, 150 
Production, in fatigue rit 
in work, 40 


Projection, 640 
as defense mechanism, 260 
of senses, 547 

Projective methods, 640 


in nage measurement, 229 
and matemal behavior, 69 


He 
rr attitude change, 345-351 
in war, 9 n 
Protonope, 465, 64 
Pseudo-isochromatic pute. 468, 640 
Pseudo sentences, 52 
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Psychasthenia, measured by MMPI, 223 
syndrome of, 242 
Psychiatrist, 15 
role of, in psychotherapy, 275 
Psychiatry, 18, 640 
Psychoanalysis, 640 
of Leonard, 101 
and psychology, 11 
technique of, 282-284 
Psychoanalyst, 15, 18 
Psychodrama, 640 
in psychotherapy, 284 
Psychograph, 640 
in employee selection, 417 
Psychological clinic, 19 
Psychology, definition of, 3, 23, 640 
methods of, 11-17 
misconceptions about, 2 
origins of, 6 
schools of, 9 
uses of, 17-22 
Psychomotor tests, 407, 640 
Psychoneurosis, 266-269, 640 
psychotherapy with, 275 
dicor deviation measured by MMPI, 
23 


Psychosis, 640 
functional, 269-271 
organic, 271-272 
senile, 271, 643 
Psychosomatic illness, 256, 640 
as reaction to stress, 568 
Psychosurgery, 554 
Psychotherapists, types of, 275 
Psychotherapy, 274, 640 
and clinical psychology, 18 
and counseling sychology, 19 
goals of, 275-38 
and mental health, 274-296 
ersonality change and, 242 
‘or personality problems, 275 
techniques of, 278-284 
special, 284-288 
Public opinion, measurement of, uses of, 340 
sampling of, 205 
Public-opinion poll, 340, 641 
Punctate sensitivity, 502, 641 
Punishment, 115-117, 641 
and extinction, 116 
in personality development, 238 
as social control, 11 
Pupil of eye, 451, 641 
Purkinje effect, 470, 641 
Pursuitmeter in learning, 121 


Quartiles for motor development, 47 

Questionnaire tests, of leadership, 319 
of personality, 221 

Questions in public-opinion surveys, 340 


Quota sampling, 641 
in public-opinion surveys, 343 


Race, 641 

definition of, 355 

intellectual differences in, 398 
Racial conflicts, 355-362 
Radiation, electromagnetic, and vision, 450 
Random noise, 486, 641 
Random sampling, 206, 641 
Range, 199, 641 
Rank in social groups, 77 
Rating, 641 

forced-choice technique of, 423 

of job performance, 422 

man-to-man, 423 

of personality, 217, 228 

of somatotype, 233-234 

of temperament, 234 

of traits in employee selection, 415 
Rating methods for attitude measurement, 339 
Rating scale, example of, 229 
Ratio of numbers, 191 
Ratio scales, 192 
Rationalization, 641 

as defense mechanism, 261 
Rats, cafeteria feeding in, 63 

cooperation in, 80 

gonadectomy in, 67 

hearing in, 578 

learning goals, 73 

reared in darkness, 38 

reasoning in, 154 
Reaching movements, development of, 48 
Reaction formation, 260, 641 
Reaction time, braking, 193 
Reactions to frustration, 257-266 
Reading deficiencies, 604 
Reality principle, 641 

in adjustment, 290 
Reasoning, 641 

animistic, 156 

logical, 153-158 

nature of, 153 

in rats, 154 
Recall, 641 

method of, 127 
Receptive disorders, 641 

in brain damage, 552 
Receptive fields, 641 

of neurons, 535 
Receptors, for color vision, 464 

for hearing, 487 

for pressure, 503 

for smell, 496 

for taste, 499 

for temperature, 503 

(See also Senses ) 
Recessive gene, 31, 641 


Recitation, in learning, 123 

in study, 602 
Recognition, 641 

of words, 520 
Recognition method, 127 
Recollection, 641 

errors of, 141 


Recommendation letters in employee selection, 


415 

Recorder use in industrial training, 420 
Recurrent nervous circuits, 535, 641 
Reeducation therapy, 278 
Reflex, 535, 641 

as instrumental behavior, 71 
Reflex arc, 535 
Reflex movements in instincts, 583 
Reflex reactions to pain, 60 
Regression, 641 

in conflict, 252 

as defense mechanism, 263 
Regulatory behavior, 641 

and homeostasis, 59 
Reinforcement, 642 

in classical conditioning, 109 

differential, 117, 629 

in industrial training, 419 

in instrumental learning, 112 

partial, 113 

and performance, 119 

primary, 112, 640 

principle of, 17 

secondary, 112 
Release therapy, 286, 642 
Releasers of instinctive movements, 583, 642 
Reliability, 642 

of es tests, 207 

of measurements, 206 
Religion, relation of, to attitudes, 331 
Remembering, selective, and attitudes, 335 

in study, 601 

(See also Forgetting; Memory; Retention) 
Repetition factor in perception, 164 
Representative processes, 136 

(See also Symbolic process; Thinking) 
Representative sampling, 205, 642 

of intellectual tasks, 376 
Repression, 642 

and conflict, 259 

in forgetting, 132 

in hysteria, 267 
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role of, in social structure, 303 
Sex determination by parents, 31 
Sex differences, 643 
in intelligence, 393-394 
in language development, 52 
Sex glands, 66 
and activity, 71 
in development, 36 
Sex hormones, 643 
and motivation, 66 
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